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Description 

Slaooi ^'^ ^P"*"^"*" °' P"°"*y provisional Patent Application Serial No. 60/300.31 4 filed June 

5 

BACKGROUND OF THE INVENTION 

me^ihifhTnrJl^cfr^^ '^'T!" compositions of drugs and concentration-enhancing poly. 

in rnnno^ ? ! "^""^ Concentration .n a use environment and thus increase bioavailability. 

Sf ^^7-^°'"^"'^/^"^9f <^ften show poor bioavailability or irregular absorption, the degree of Irregularity being 

r ^ L ! ' t"''^^' ''"^^ ^'^'^ P^^'^"^' d^^g- 'ncreasing the bioavl abS of 

ow-solub.lrty drugs has been the subject of much research. Increasing bioavailability hinges on imprtviS 
tration of the drug in solution to improve absorption y a .inpruving me concen 

15 \Tln 11 '".?H " '""f ""^"^ 'ow-solubillty drugs can be formulated so as to increase the maximum concentration of 

Zn Z l t^^^^^^ '"^^ ^^^^ ^PP^^^^^ 9^'"^ down to less 

1? !° so-called nanopartides. The nanoparticles contain a discrete phase of a drug with a surface 
modifier adsorbed to the surface. When such a drug In a nanopartlcle fomi is initially admintetered to arrnviron^^^^^^^^ 
Of use such as In gastric fluid, the nanopartlcle fomi of the drug may lead to Increased bioavailability. See U.S Jate J 
No. 5, 1 45,684, herein incorporated by reference. 

SI^? t/n'"'*'^' f '"^ delivery technology used to increase concentration of a drug in a use environment is to incor- 
porate the drug into particles of a water-swellable but insoluble crosslinked polymer, contacting this composition with 

S^^? plf^rj^^ ^ P^'y^^^' ^'^^^ <^'y«"9 Product under vacuum, 

see U.S. Patent No. 5.569,469, incorporated herein by reference in its entirety 

[0006] Yet another drug delivery technology converts the bulk crystalline drug into an amorphous nanoparticle. Es- 
^5 sentially, a suspension of drug in solvent is fed into a chamber, where it is rapidly mixed with another solvent. The drug 
substance suspension is converted into a molecular solution. The admixture of an aqueous solution of a polymer 
mduces precipitation of the drug. The polymer keeps the drug substance particles in their nanoparticulate state and 
prevents them from aggregation or growth. Water redispersable dry powders can be obtained from the nanosized 
dispersion by conventional methods. See U.S. Patent No. 6.197.349 also incorporated by reference 
30 [00071 Another drug delivery technology of increasing dissolution rate of drug in a use environment is through incor- 
porating the drug in a nanosuspension. See U.S, Patent No. 5.858,410, herein Incorporated by reference. A nanosus- 
?nn«l?" '® ^ nanosized (typically 1 0 nm to 1 000 nm) parttoles of at least one active therapeutic 

[0008] U.S. Patent No. 6.177.103. herein incorporated by reference, discloses a process for preparing stabilized 
suspensions of water insoluble drugs with an average particle size of 50 nm to about 2000 nm. The suspensions are 
35 prepared by rapid expansion of a solution of the drug, surface modifier and a liquefied gas (e.g.. a supercritical fluid) 
mto an aqueous medium. The aqueous suspension may also be homogenized using a high-pressure homogenizer 
See also U.S. Patent No. 5,858.410 also incorporated by reference. 

[0009] U.S. Patent No. 5.560.932. herein incorporated by reference, discloses a process for preparing extremely 
small particles with average partfcle diameters of less than 400 nm by homogeneous nucleation and precipitation in 
^0 the presence of a surface modifier. 

[0010] Stabilizing the amorphous form of a drug by spray-drying the drug in the presence of a stabilizer to inhibit 
crystal growth is also known to increase solubility of low solubility drugs. See U.S. Patent Nos. 4.769,236 and 4.61 0.875 
both of which are herein incorporated by reference. 

[001 1] U.S. Patent Nos. 5.851 ,275 and 5.686.1 33. herein incorporated by reference, disclose another drug delivery 
technology for Increasing the dissolution rate of poorly soluble drugs by coating them with a combination of gelatin and 
lecithin. 

[0012] In al! of the above cases, the methods often provide an increase in dissolution rate and/or a temporary increase 
in the solubility of the daig In a use environment. 

[001 3] Increasing drug solubilization by using combinations of drug and polymer has been described. For example, 
Martin et al.. U.S. Patent No. 4.344.934 mixed poorly soluble drugs with polymers such as hydroxypropyl methyl cel- 
lulose (HPMC) and added an aqueous surfactant solution to the drug-polymer mixture. While this results in improved 
dissolution, there is only slight enhancement of drug concentration relative to the equilibrium concentration. Piergiorgio 
et al., U.S. Patent No. 4,880.623 used solvent processing to co-precipltate nifedipine with PEG and adsorbed this onto 
polymers such as HPMC. or onto other excipients. While increased drug bioavailability in a controlled release dosage 
fomn. relative to the commercial product nifedipine. ADALAT AR, was obsen/ed. no direct comparison was made be- 
tween copreclpitated and noncoprecipitated drug fonns. Uedo et al.. U.S. Patent No. 5,093.372 mixed the sparingly- 
soluble drug exifone with polymers such as HPMC to increase bioavailability. However, the results were reported to 
be unique for exifone fonnulations. and the exifone was not in a solubility-improved form. 
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[0014] Usui, etal.. InhiMory Efi^s of Water-soiubte Potymers on Predpitatton of RS-SSSQ, InflJ. of Pharmaceutics 
1 54 (1 997) 59-66, discloses the use of three potymers. namely hydroxy propyl methyl cellulose, hydroxy propyl cellu- 
lose, and polyvinylpyrrolidone to inhibit precipitation of the low-solubility drug RS-8359. TTie drug and polymer were 
dissolved in a mixture of 0.5 N HCt and methanol, and then added to a phosphate buffer solution. Usui et al. observed 
s that the particular potymers inhibited crystallization of the drug. 

[0015] Nevertheless, what is still needed is a composition comprising a low-solubility drug that provides enhanced 
concentration of the drug in aqueous solution and/or that enhances the bioavailability of the drug. These needs and 
others that will become apparent to one of ordinary skill in the art are met by the present invention, which is summarized 
and described in detail below. 

SUMMARY OF THE INVENTION 

[0016] The invention relates to compositions comprising a combination of a drug in a solubility-improved form and 
at least one concentration-enhancing polymer that enhances the concentration of the drug in a use environment relative 

^5 to control conpositions that are free from the concentration -enhancing polymer. The terms "solubility-improved" and 
"solubility-improved drug form" as employed herein refer to a form of the drug that has increased solubility or dissolution 
rate relative to the least soluble form of the drug known. Thus, the term Implies that a less soluble or more slowing 
dissolving fomi of the drug exists and is either known or has been detennlned, /.a. known, for example, from the 
scientific or patent literature, or determined by or otherwise known to the investigator. The drug in the solubility-improved 

^ form provides a dissolved drug concentration in a use environment that exceeds, at least temporarily, the equilibrium 
concentration of the drug in the use environment. By "equilibrium concentration" is meant the dissolved drug concen- 
tration provided by the lowest solubility fomi of the drug alone, either crystalline or amorphous, in the use environment. 
In other words, the solubility-improved form is capable of achieving, at least temporarily, a supersaturated concentration 
of said drug in sakl use environment. Where the lowest solubility form of the drug provides a drug concentration that 

S3 decreases slowly with respect to time in the use environment, It may be difficult to establish the lowest dissolved drug 
value that would represent the equilibrium concentration of the drug. In such cases, the equilibrium concentration of 
drug may be taken as the dissolved drug concentration in the use environment 20 hours after introduction of the drug 
to the use environment. A solubility-improved drug form also includes formulations that increase the rate of dissolution 
of the drug, leading to an initially higher concentration of drug in solution, at least temporarily, compared with the drug 

30 in its lowest solubility fonri. 

[001 7] A solubility-improved drug form may consist of a highly soluble form of the dnjg alone, may be a composition 
comprising a highly soluble form of the drug plus inert excipients. or may be a composition comprising the drug in a 
poorly or highly soluble form and one or more excipients which have the effect of increasing the solubility of the dnjg, 
regardless of the length of time for which the solubility is increased. Examples of "solubility-improved drug fomns" 

35 include but are not limited to: (1) drug in microparticulate fonm; (2) drug in nanoparticulate form; (3) absorised drug; (4) 
drug in a nanosuspension; (5) a supercooled melt of drug; (6) cyclodextrin/dnjg fonn; (7) softgel form; (8) gelatin form, 

(9) self-emulsifying form; and (10) three-phase drug fonm. (The drug in the solubility-improved form is sometimes 

referred to herein as simply "drug fomi.") 

[0018] An object of the invention is to provKle a phanmaceutically acceptable composition comprising (a) a drug in 

^ a solubility-improved forni; and (b) a concentration-enhancing polymer combined with the drug in a sufficient amount 
so that the composition provides, after introduction to a use environment, a dissolution area under the concentration 
versus time curve ("AUG"), for any period of at least 90 minutes between the time of introduction into the use environ- 
ment and about 270 minutes following introduction to the use environment that is at least 1 .25-fold the corresponding 
AUG provided by a control composition, wherein the control composition is an equivalent quantity of the drug in the 

^ same solubility-improved form alone, but free from a concentration enhancing polymer. 

[0019] Yet anotiier object of the invention is to provide a phanmaceutteatly acceptable composition comprising (a) a 
drug in a solubility-improved form; and (b) a concentration-enhancing polymer combined with the drug in a sufficient 
amount so that the composition provides, after introduction to a use environment, a relative bioavailability of at least 
1 .25 relative to a control composition of an equivalent quantity of the drug in the same solubility-improved fonn alone 

so but free from a concentration-enhancing polymer. 

[0020] A method is also provided of administering a drug comprising co-admintstering: (a) a drug in a solubility- 
improved form; and (b) a concentration-enhancing polymer; wherein the concentration-enhancing polymer is co -ad- 
ministered with the drug in a suffk^ient amount so that, after introduction to a use environment, a dissolution area under 
the concentration versus time curve in the use environment for any period of at least 90 minutes between the time of 

55 introduction into the use environment and about 270 minutes following introduction to the use environment that is at 
least 1 .25-fold the corresponding area under the curve provided by a control composition; and wherein the control 
composition Is an equivalent quantity of the drug in the same solubility-improved form alone, but free from the concen- 
tration-enhancing polymer. 
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[0021 ] Also provided by the invention is a method of administerina a dma eomnrisinn ^ f^M^i^-^, • 

SSSl rrSl^'^^'' ''^^^ °' °^ 'o"°«'*"g advantages. 

S H„!i th^ solub.l,ty-,mproved drug form, when administered to a use environment, provides an initial concentration 

10 a S thlTn^^f I °' drug, while the concentration-enhancing poTyl retaSr^^ 

Sse. .n nT^ enhanced drug concentration falls to the equilibrium concentration. In addition bJSuse in some 
Tn ?he lb J„^! Z '"^y ^ '^'^ '^'^^ ^«'ative to the rate that the dmg converts to a l^solurfo^ 

n the absence of the polymer, the presence of the polymer often allows the drug to achieve a highrconcenJaZ 

LnTmnro ' « P^'^'"^- "^^ "'^^ composltfL of the preset nveronTov d^ 

an improved d«solution area-under-the^urve ("AUC-) that is greater than that provided by the solub li^-rmToved f or^^ 

tZlIZ hT "^""^ ^concentration that exceeds the maximum drug concentration achiev«l by fte dru^l t^^ 

soiubi ity-,mproved fomi alone. Nevertheless, the advantages of the invention may be obtained by merely "emrdSa 
mL^!m T TT""" f '=°"'=«"»-tion fal^ to the equilibrium concem^tlon. evenUoSSS 
maximum drug concentration relative to the dnjg form alone ^-'^aaing me 

«» [0024] Improving the dissolution AUC has the consequence that the compositions of the present invention may also 
prov.de enhanced bioavailablBty of the dmg by increasing the concentration of dmg that remains di^oJed in thetSe 
to brrh^k^f"'*^ °' '"P™^'"^ concentration of the drug in solution allows h^her biooi ,ev^ 
o be achieved, in some cases enabling an effective level to be reached or in other cases, allowing effective bteS 
levels to be reached at lower dmg dosage levels, which in turn decreases the amount of dr^g T^t m^^brdSlTd 
^?./!f A T T ' ^ ^^^^ the size of the dosage form depending on ?he amount of po^me; 

Zb«ttl!!!h T^J^''"^ P™"""' "'^ «««c«vruse Of dmgs having low aqueous 

T^lTiZ::7J:. ^ '""^^""^ '>'--^»«V. ^° ^^-t-. and also enhanceUvailabilrty 

[0025] Furthermore, because the compositions of the present invention provide for a higher dmg concentration in 
^uVto'inJZrr ^"^ ST"'" '"^ ^ concentration is achieved the concentration te^ds to r^mrhigh 

^r«int „ S P'-^'^'Ptafon or crystallization of the dmg. they reduce the adverse effects of chemical species 

present in the use environment such as chloride or hydrogen ions or bile salts on the absorption of dmg Thus in cases 
JliZt ! f ";"™n'"«"t is the Gl tract, the compositions of the present invention will show less vaHability on the 
ted/fast state of the human or animal. 

[0026] It Is known that the solubility-improved dmg forms described below are fonnulated to provide an initially en- 
hanced aqueous concentration of the dmg relative to the equilibrium concentration of the lowest-solubility form of the 
dmg. However, in the absence of the concentration-enhancing polymer, the initially enhanced dmg concentration can 
often quickly decrease, approaching the equilibrium concentration of the dmg as the dmg precipitates or cvstallizes 
from solution, thereby limiting dmg absorption. »k h wyaiam^es 

^"^^ *° P^®*®"* invention was the recognition by the inventors thatthe initially enhanced concentration 
of the dmg in solution provided by a dmg fonm couW be maintained, and in some cases enhanced, by retarding pre- 
cipitation, crystallization . or conversion of the dmg to lower solubility fomis through the use of a concentration-enhanc- 
ing polymer. Thus, without implying any particular mechanism of action, it is believed that the concentration-enhancing 
polymere of this invention may be viewed as acting as crystallization or precipitation inhibitors. Surprisingly, this may 
be accomplished by simply combining the concentration-enhancing polymer with the dmg fomi. Altematlvely the con- 
centration-enhancing polymer can be coated onto dmg-containing tablets or beads or even administered separately 
but to the same use environment as the dmg form and still function to maintain for a substantial time period a greater 
than equilibnum dmg concentration and. in turn, a higher bioavailability. 

[0028] The dmg fomi and concentration-enhancing polymer may be "simple physical mixtures" when they are com- 
bined using conventional mixing techniques such as combining and phystealV stirring dry components together or 
mixing by dry- or wet-granulating. Thus, a simple physical mixture of the drug fomi and concentration-enhancing pol- 
ymer means that in the mixture, the dmg fomi substantially retains its properties, such as a melting point or glass 
transition temperature, that match those properties of the dmg in the solubility-improved fomi alone. The concentration- 
enhancing polymer may also be incorporated into the dmg form. 

[0029] The dmg fomi and the concentration-enhancing polymer can also be combined via co-administration of the 
two components to a use environment. By co-administration is meant that the dmg form is administered separately 
from, but within the same general time frame, as the concentration-enhancing polymer. Por example, the dmg form 
can be administered in its own dosage fomi that is taken at approximately the same time as the concentration-enhancing 
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polymer, which is In a separate dosage fonm. The time difference between administration of the drug form and the 
concentration-enhancing polymer is such that they come into physical contact in the use environment. When they are 
not co-administered at the same time it is generally preferable to administer the concentration-enhancing polymer prior 
to administration of the drug fomri. 

9 [0030] The various aspects and embodiments of the invention may be described as follows. 
[0031] In a first aspect, the invention relates to a composition comprising: 

(a) a drug In a solubility-improved fomi which provides, when administered to a use environment, at least one of 
a dissolved drug concentration in said use environment that exceeds an equilibrium concentration of a lowest 

10 solubility fomi of said drug in said use environment and a dissolution rate that exceeds a dissolution rate of said 
lowest solubility fomi of said drug in said use environment; and 

(b) a concentration-enhancing polymer wherein said concentration-enhancing polymer is present in a sufficient 
amount so that said composition provides, after introduction to said use environment, a maximum concentration 
of said drug in said use environment that is at least 1 .25-fold a maximum concentration of said drug provided by 

IS a control composition, wherein said control composition is an equivalent quantity of said drug in said solubility- 

improved form alone. 

[0032] In a second aspect, the Invention relates to a composition comprising: 

^ (a) a drug in a solubility-improved fonn which provides, when administered to a use environment, at least one of 

a dissolved drug concentration in said use environment that exceeds an equilibrium concentration of a lowest 
solubility fomfi of said drug in said use environment and a dissolution rate that exceeds a dissolution rate of said 
lowest solubility fomn of said drug in said use environment; and 
(b) a concentration-enhancing polymer; 

25 

wherein said concentration-enhancing polymer is present in a sufficient amount so that said composition provides, 
after introduction to a use environment, a dissolution area under the concentration versus time curve for any period of 
at least 90 minutes between the time of introduction into the use environment and about 270 minutes following Intro- 
duction to the use environment that is at least 1 .25-fold the corresponding area under the curve provided by a control 
30 composition, wherein said control composition is an equivalent quantity of said dmg In said solubility-improved form 
alone. 

[0033] In a third aspect, the invention relates to a composition comprising: 

(a) a drug in a solubility-improved form which provides, when administered to a use environment, at least one of 
3S a dissolved drug concentration in said use environment that exceeds an equilibrium concentration of a lowest 

solubility fomn of said drug in said use environment and a dissolution rate that exceeds a dissolution rate of said 
lowest solubility form of said drug in said use environment; and 

(b) a concentration-enhancing polymer; 

40 wherein said concentration-enhancing polymer is present in a sufficient amount so that said composition provides, 
after introduction to said use environment, a relative bioavailability of at least 1.25 relative to a control composition, 
wherein said control composition is an equivalent quantity of said drug in said solubility-improved fomn alone. 
[0034] In further independent embodiments of the first, second and third aspects of the invention, the solubility- 
improved drug fomi is selected from the group consisting of drug in microparticulate form, drug in nanoparticulate form, 

43 absorbed drug, drug In a nanosuspension, a supercooled melt of drug, cyclodextrin/drug fomn, softgel fomn, gelatin 
form, self-emulsliying fomn, and three-phase drug form. 

[0035] In further independent embodiments of the first . second and third aspects of the invention, the drug is in 
nanoparticulate form. The nanoparticulate form of the drug may comprise particles of 10% to 99.9% by weight off a 
cr/stalline drug substance having a solubility in water of less than 10 mg/ml, said drug substance having an effective 

so average particle size of less than about 400 nm. In one embodiment, nanoparticulate form of the drug consists essen- 
tially of 1 0% to 99.9% by weight of a crystalline drug substance having a solubility in water of less than 1 0 mg/mL, said 
drug substance having a non-crosslinked suriace modifier adsorbed on the surface thereof in an amount of 0.1 to 90% 
by weight and sufficient to maintain an effective average particle size of less than about 400 nm. 
[0036] I n further independent embodiments of the first, second and third aspects of the invention.the drug Is selected 

55 from the group consisting of antihypertensives, antianxiety agents, antlclotting agents, anticonvulsants, blood glucose- 
lowering agents, decongestants, antihistamines, antitussives, antineoplastics, beta blockers, anti-inflammatories, an- 
tipsychotic agents, cognitive enhancers, cholesterol-reducing agents, antiobeslty agents, autoimmune disorder agents, 
anti-impotence agents, antibacterial and antifungal agents, hypnotic agents. anti-ParkinsonIsm agents, anti-Alzheim- 
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oxymethylamino}-3-oxo-1.(phenylmethyl)propyl-1H-indole-2Srbox^^^^^ 

l^'^^^Tf''-^''''^*'^'''''^-^^^^^^^ .ndole-2-ca*oxyl.c acd 

[0038] In even further independent embodiments of the first, second and third asoects of the invention fh» h 
Cholesterol ester transfer protein inhibitor selected from the group conslZaouSl^ 4^^^^^ ""^^'^ ^ 

benzyl)-methoxycarbonyl-amino]-2-ethyl-6-trifluoromethyl-3 4-dihJdrSiHS^ 

qu.noline-1 -carboxylic acid, isopropyl ester; or a compound which is f2R 4SI 4^f3 S-Bis wfiunrom^L^^ aihydro-2H- 
oxycarbonyl-aminol-2-ethyl-6-trif.uoromethyl-3,4-dih;^^^ 

[0039J In even further independent embodiments of the first, second and third asoecS^of thetHvItinn th. 
rtrtTubJ'eir-;" -""'^--t-. *e env.«,n,;ent my be seSd :ror«,e g^^^^^^^^^^^ 
Gl tract, subdemial, intranasal, buccal, intrathecal, ocular, intraaural, subcutaneous space vaainal tiaS ouimonL,! 
tract, artenal and venous blood vessels, and intramuscular tissue of an animal pulmonaiy 
[00401 in further independent embodiments of the fl«t and second aspects ot the Invention, the use environment is 

P>0411 In further independent embodiments of the first and second aspects of the invention the concentration en 
hancing polymer has a hydrophobic portion and a hydrophilic portion 'nvenuon. me concentration-en- 

(00421 'nft^rther independent embodiments of the first, second and thirds aspects of the invention the concentration 
enhancing polymer is a ionizable cellulosic polymer. In these embodiments, the polymer mTi ,e1^ fromTh: 
group consisting of hydroxypropyl methyl cellulose acetate succinate. hydro^ypropySj^i^o^j^^ hv 
dro,^propyl cellulose acetate succinate, hydroxyethyl methyl cellulose succin^. h^roxyShyTceirrrte s^c' 

crLe'22r'''H'.r?' »'V^™'<V«*y' -""'o- acetate sILin^C" W meth; 

cellulose acetate phthalate, cartjoxyethyl cellulose, ethyl carboxymethyl cellulose. cart>oxymemyl o9llul«Se c2^ 

oJSTtT^hr' "^"'"'^ P'^'^^'^' '"^"'y' cellule J acetate phthalate^hT^LSe^etaTe 

L uSse a^SSl^Lf ^"^^^ TT'^ ^'^'^^'^ acetate phthalate. hydroxypfj^^ 

cellulose acetate phthalate succinate, hydroxypropyl metbyl cellulose acetate succinate phthalate. hydroxypropvl me- 

2 ftrl 'h H ^ ^^'^ trimellitate. ethyl cellulose acetate trimellitate. hydroxypropy cellulose 

cS,ttf ~r^l • ^y^~f^~Py .-^^thyl cellulose acetate trimellrtate, hydroxypropyl cellulose acetate trirSellitate sue 
cinate cellulose propionate tr.meilrtate, cellulose butyrate trimellitate, cellulose acetate terephthalate cellulose acetate 
■sophthalate. cellulose acetate pyridinedicarboxylate. salicylic acid cellulose acetate, hydrox^ r^yl'salXdd cet 
^^cZT '?rfK hydroxypropyl ethylbenzoic acid clm^ !ce^teXl p^h^L 
aad cellulose acetate, ethyl nicotinic add cellulose acetate, and ethyl picolinic acid cellulose acetate 
non?«ni,LK llT?i' '"'^'^P^"'^*"' embodiments of the first, second and third aspects of the invention, the polymer is a 
I ,"K°f " "^"^^ embodiments, the polymer may be selected from the group consisting of 

hydroxypropyl methyl cellulose acetate, hydroxypropyl methyl cellulose, hydroxypropyl cellulose, methyl cellulose hv- 
droxyethyl methyl cellulose, hydroxyethyl cellulose acetate, and hydroxyethyl ethyl Slluiose 

I independent embodiments of the first, second and third aspects of the invention, the polymer is an 

.onjzable, non-ceiluiosic polymer. In these embodiments, the polymer may be selected from the group consisting of 
tunctionalized polymethacrylates. carboxylic acid tunctionalized polyacrylates. amine-functionalized 
« staS *'"'"®-'"«»"a"2ed polyacrylates and polymethacrylates. proteins, and carboxylic acid functionallzed 

(00451 In further, independent embodiments of the first, second and third aspects of the Invention, the polymer Is a 
non-ion«abte. non-<^llulosic polymer. In these embodiment, the polymer may be selected from the group consisting 
of vinyl polymers and copolymers having at least one substituent selected from the gnsup comprising hydroxyl alkv 
lacyloxy, and cyclicamido; vinyl copolymers of at least one hydrophilic, hydroxyl-containing repeat unit and at least one 
hydrophobic alley- or aryl-containing repeat unit; polyvinyl alcohols that have at least a portion of their repeat units in 
the unhydrolyzed (vinyl acetate) fomi; polyvinyl alcohol polyvinyl acetate copolymers; polyvinyl pyrrolidone; and poly- 
ethylene polyvinyl alcohol copolymers and polyoxyethylene-polyoxypropylene block copolymers. 
(00461 In further independent embodiments of the first, second and third aspects of the invention, the concentration- 
enhancing polymer is a neutralized acidic polymer. 

[0047] in further independent embodiments of the first, second and thirxJ aspects of the invention, the solubility- 
improved fonn is a cyclodextrin/dnjg fonn. In these embodimente, the drug may be ziprasidone. 
(004*1 In a fourth aspect, the invention relates to a method of administering a low-solubility dojg comprising co- 
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(a) a drug in a solubility-improved form which provides, when adnr>intstered to a use environment, at least one of 
a dissolved drug concentration in said use environment that exceeds an equilibrium concentration of a lowest 
solubility form of said drug in said use environment and a dissolution rate that exceeds a dissolution rate of said 
lowest solubility fomn of said drug in said use environment; and 
s (b) a concentration-enhancing polymer; 

wherein said concentration-enhancing polymer is co-administered with said dmg in a sufficient amount, so that after 
introduction to said use environment, a maximum concentration of said drug in said use environment is provided that 
is at least 1 .25-fold a maximum concentration of said drug provided by a control composition, wherein said control 
10 composition is an equivalent quantity of said drug in said solubility-improved fonn alone. 

[0049] In a fifth aspect, the invention relates to a method of administering a low-solubility drug comprising co-admin- 
istering: 

(a) a drug in a solubility-improved form which provides, when administered to a use environment, at least one of 
15 a dissoh/ed drug concentration in said use environment that exceeds an equilibrium concentration of a lowest 

solubility fomn of said drug in said use environment and a dissolution rate that exceeds a dissolution rate of said 
lowest solubility lorm of said drug in said use environment; and 

(b) a concentration-enhancing polymer; 

so wherein said concentration-enhancing polymer is co-administered with said drug in a sufficient amount so that, after 
introduction to said environment, a dissolution area under the concentration versus time curve for any period of at least 
90 minutes between the time of introduction into the use environment and about 270 minutes following introduction to 
the use environment is provided that is at least 1 .25-foid the corresponding area under the curve provided by a control 
composition; 

25 and wherein said control composition is an equivalent quantity of said drug in said solubility-improved fonn alone. 

[0050] in a sixth aspect, the invention relates to a method of administering a low-solubility drug comprising co-ad- 
niinistering: 

(a) a dmg in a solubility-improved form which provides, when administered to a use environment, at least one of 
30 a dissolved drug concentration in said use environment that exceeds an equilibrium concentration of a lowest 

solubility fomn of said drug in said use environment and a dissolution rate that exceeds a dissolution rate of said 
lowest solubility fonm of said drug in said use environment; and 

(b) a concentration-enhancing polymer; 

35 wherein said concentration-enhancing polymer is co-administered with said drug in a sufficient amount so that, after 
introduction to said use environment, a relative bioavailability is provided that is at least 1 .25-fotd that of a control 
composition, wherein said control composition is an equivalent quantity of said drug in said solubility-improved form 
alone. 

[0051] In further independent embodiments of the fourth, fifth and sixth aspects of the invention, the solubllity-im- 
^ proved drug form is selected from the group consisting of in nanoparticulate fomi, absorbed drug, drug in a nanosus- 
pension, a supercooled melt of drug, cyclodextrin/drug form, softgel form, self-emulsifying forni, and three-phase drug 
fomn. 

[0052] In further independent embodiment of the fourth, fifth, and sixth aspects of the invention, the drug Is in nan- 
oparticulate fomn. The nanoparticulate fonn of the drug may comprise particles of 1 0% to 99.9% by weight of a crystalline 

45 drug substance having a solubility in water of less than 10 mg/ml, said drug substance having an effective average 
particle size of less than about 400 nm. In one embodiment, nanoparticulate form of the drug consists essentially of 
10% to 99.9% by weight of a crystalline drug substance having a solubility in water of less than 10 mg/mL, said drug 
substance having, a non-crosslinked surface modified adsorbed on the surface thereof in an amount of 0.1 to 90% by 
weight and sufficient to maintain an effective particle size of less than about 400 nm. 

50 [0053] In further independent embodiments of the fourth, fifth and sixth aspects of the invention, the drug may be 
selected from the group consisting of antihypertensives, antianxiety agents, anticlotting agents, anticonvulsants, blood 
glucose-towering agents, decongestants, antihistamines, antitussives, antineoplastics, beta blockers, anti-lnflamma- 
tories, antipsychotic agents, cognitive enhancers, cholesterol-reducing agents, antiobesity agents, autoimmune disor- 
der agents, anti-impotence agents, antibacterial and antifungal agents, hypnotic agents, anti- Parkinsonism agents, 

S5 anti-Alzheimer's disease agents, antibiotics, anti-depressants, antiviral agents, anti-atheroscierotic agents, glycogen 
phosphorylase Inhibitors, and cholesterol ester transfer protein inhibitors. 

[0054] In further independent embodiments of the fourth , fifth and sixth aspects of the invention , the drug is a glycogen 
phosphorylase inhibitor selected from the group consisting of [R-{R*S*)]-5-chloro-N-[2-hydroxy-3-{methoxymethylami- 
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methoxycarbony|.aminol-2-ethvl-6-trifluQromAfhx/i q A^w!!Z^n^7 . 12R.4SJ 4-[(3.5.bis-tnfruoromethyl-ben2y|). 

.s /n wVo. In these embodiments, the use environment ma7brse1^eS fr^ thl ' "'^ 

subdemial, intranasal, buccal intrathecal LJlr lr^l^^^ .1. selected from the group consisting of the Gl tract. 

teria. and venous blood .ZC.n^'^^^i:'^^::^, a^tnlT" ^^^'"^ ''"""''-'^ '^^^ ^ 

[0057] In further embodiments of the fourth and fifth asoeet.? nf th** inw^««^« 
[0058] 'n further independent embodiments o ^fouS^Vl^^^^^^^^^^ 
tratK^n-enhancing polymer has a hydrophobic portion anTa h7d™phlCo^n °' 

tSJh-aSrryrr^^^^^^^ 

the group cons.«ng of hydroxypropyl meth^ cel.uLe acetate su^ra^hTdroi^^^^^ 

hydroxypropyl cellulose acetate succinate, hydroxyethyl methyl cellulose suMB X^^^^Zr^T^^ T ' 

^^^T^T ' '^*°'^P^'»Py' "-^^y c«""'<'8« acetate trimellitate, hydroxypropyl cellulose acetaTZellSe sue 

?r "^^'^ Pyridinedicarboxylate. salicylic acid cellulose acetate. hydrC^PylsaZracid^^^^^^^ 
SfTd ^SSl •? ^'^'^'^^''^'^^^ hydroxypropyl ethylbenzoic acid cellul^e aciterSyl PhSiafc 

r^nl^ ^"'^ a'^tate, and ethyl picolinie add cellulose acetaTe 

iLi!^? nTnSTr T'^TT °' embodiments of the invention, the potymer 
ZTJZ f "°"-<=ellulosic polymer In these embodiments, the polymer may be selected from the grouo consistina 

poSTa^XlS. n"^^^^^^^^ 'e<^ PoVacrylates, aSuSrnS 

steS polyacrylates and polymethacrylates, proteins, and carboxylic acid functionali^ed 

fsTnln iToSr '"f P«"<^"».«'"''<)dlments of the fourth, fifth and sixth embodiments of the invention, the polymer 
sitZT^^^^r^ "^ embodiments, the polymer may be selected from the group con- 

S!>^C S^1^^^^T^'^^^'^^ substlluent selected from the group comprising hydroxyl, 

t^S^^^,t ~P°'y^«'» hydrophilic. hydroxyl^ntaining repeat unit and at leas 

°nt^euT^T>2' fy-^irf '^""^ P°'y^'"y' ^•^•'h^'^ tf^^t have at least a portion of their repea uniS 
noilth ^ P°'yv'"y' acetate copolymers; polyvinyl pyrrolldone- and 

roiSr?n7uSS2'''^ •^"P^'y^^- ^""^ Poiyoxyethylene-polyoxypropylene block copoirme"^'' ' 

Lnh?„H„L I«Sr '"'='*P^"''«"* ^'"bodiments of the fourth, fifth and sixth aspects of the invention, the concentration- 
enhancing polymer is a neutralized acidic polymer. "-omrauon 

Lo?^lr IT.T'JT^JP'^.^l embodiments of the fourth, fifth and sixth aspects of the invention, the drug and said 
iT^^Zn^lTT^ ! ^ *• '"^^ embodiments, the polymer and said drug may optionally 

teri r^^Ste J ■ embodiments, the polymer and said drug may optlonalV be adminis 

f^S!?I "^^^ objectives, features, and advantages of the invention will be more readily understood 

upon consideration of the following detailed description of the invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0066] The phannaceutical compositions of the present invention comprise a conr*ination of a solubility-improved 
fomn of drug and at least one concentration-enhancing polymer that enhances the concentration of the dnjg in a use 

5 environment relative to control compositions that are free from the concentration-enhancing polymer. Examples of 
solubility-improved drug forms are: (1) drug in micropartlculate form; (2) drug in nanoparticulate form; (3) absorbed 
drug; (4) dmg in a nanosuspension; (5) a supercooled melt of drug; (6) cyclodextrin/dmg fonri; (7) softgel form; (8) 
gelatin form, (9) self -emulsifying fonn; and (10) three-phase drug form. Suitable drugs, methods to form the solubility- 
improved drug fomns, concentration-enhancing polymers, as well as methods for preparing the compositions, and 

10 methods for coadministration are discussed in detail below. 

THE DRUG 

[0067] The present invention is useful with any drug capable of being formulated in one of the above soiubility- 
15 improved drug forms. The term "drug" is conventional, denoting a compound having beneficial prophylactic and/or 
therapeutic properties when administered to an animal, especially humans. The drug does not need to be sparingly 
soluble In order to benefit from this Invention, although sparingly soluble drugs represent a prefen-ed class for use with 
the invention. Even a drug that nonetheless exhibits appreciable solubility in the desired environment of use can benefit 
from the increased sotubility/bioavaiiability made possible by this invention if the addition of the concentration-enhanc- 
20 ing polymer can reduce the size of the dose needed for therapeutic efficacy or increase the rate of drug absorption in 
cases where a rapid onset of the drug's effectiveness is desired. 

[0068] The present invention finds particular utility when the drug is a "low-solubility drug," meaning that the drug 
may be either "substantially water- insoluble," which means that the drug has a minimum aqueous solubility at physi- 
ologically relevant pH ^e.^., pH 1 -8) of less than 0.01 mg/mL, "sparingly water-soluble." that is, has an aqueous solubility 

25 up to about 1 to 2 mg/mL, or even low to moderate aqueous-solubility, having an aqueous-solubility from about 1 mg/ 
mL to as high as about 20 to 40 mg/mL. The invention finds greater utilliv as the solubility of the drug decreases. Thus, 
compositions of the present invention are preferred for low-solubility drugs having a solubiRty of less than 10 mg/mL, 
more preferred for low-solubility drugs having a solubility of less than 1 mg/mL, and even more preferred for low- 
solubility drugs having a solubility of less than 0.1 nng/mL. In general, it may be said that the drug has a dose-to- 

30 aqueous solubility ratio greater than 10 mL. and more typically greater than 1 00 mL. where the drug solubility (mg/mL) 
is the minimum value observed in any physiologically relevant aqueous solution {e.g„ those with pH values between 
1 and 8) including (JSP simulated gastric and intestinal buffers, and the dose is in mg. Thus, a dose-to-aqueous- 
solubility ratio may be calculated by dividing the dose (in mg) by the solubility (In mg/mL). 

[0069] Preferred classes of drugs include, but are not limited to, antihypertensives, antianxiety agents, antlclotting 

35 agents, anticonvulsants, blood glucose-lowering agents, decongestants, antihistamines, antitussives, antineoplastics, 
beta blockers, anti-inflammatories, antipsychotic agents, cognitive enhancers, cholesterol-reducing agents, anti- 
atherosclerotic agents, antiobesity agents, autoimmune disorder agents, anti-impotence agents, antibacterial and an- 
tifungal agents, hypnotic agents. antl-Parkinsontsm agents, anti-Alzheimer's disease agents, antibiotics, anti-depres- 
sants, antiviral agents, glycogen phosphorylase inhibitors, and cholesterol ester transfer protein inhibitors. 

40 [0070] Each named drug should be understood to include the neutral fomn of the drug, phanmaceutically acceptable 
salts, as well as prodrugs. Specific examples of antihypertensives Include prazosin, nifedipine, amiodipine besylate, 
trimazosin and doxazosin; specific examples of a blood glucose-lowering agent are glipizide and chlorpropamide; a 
specific example of an anti-impotence agent is sildenafil and sildenafil citrate; specific examples of antineoplastics 
include chlorambucil, lomustine and echinonnycin; a specific example of an imtdazole-type antineoplastic is tubutazole; 

45 a specific example of an antt-hypercholesterolemic is aton/astatln and aton/astatln calcium; specific examples of anx- 
iolytics include hydroxyzine hydrochloride and doxepin hydrochloride; specific examples of anti-inflammatory agents 
include betamethasone, prednisolone, aspirin, piroxicam, valdecoxlb, carprofen^ celecoxib, f}urt)iprofen and (•h)-N- 
{4-[3-(4-ftuorophenoxy)phenoxy]-2-cydopenten-1-yl}-N-hyroxyurea; a specific example of a barbiturate is phenobar- 
bital; specific examples of antivirals include acyclovir, nelfinavir, and virazole; specific examples of vitamins/nutritional 

50 agents include retinol and vitamin E; specific examples of beta blockers include timolol and nadolol; a specific example 
of an emetic is apomorphine; specific examples of a diuretic include chlorthalidone and spironolactone; a specific 
example of an anticoagulant is dicumarol; specific examples of cardiotonics include digoxin and digitoxin; specific 
examples of androgens include 1 7-methyltestosterone and testosterone; a specific example of a mineral corticoid is 
desoxycorticosterone; a specific example of a steroidal hypnotic/anesthetic is atfaxaione; specific examples of anabolic 

55 agents include fluoxymesterone and methanstenolone; specific examples of antidepression agents include sulpiride, 
[3.6-dimethyl-2-(2.4,6-trimethyl-phenoxy)-pyridin-4-yl]-(1-ethylpropyl)-amine. 3,5-dimethyf-4-(3'-pentoxy)-2-(2'.4',6'- 
trimethylphenoxy)pyridine, pyroxidine, fluoxetine, paroxetine, venlafaxine and sertraline; specific examples of antibi- 
otics include carbencillin indanytsodium, bacampicillin hydrochloride, troleandomycin. doxycyline hyclate. ampiciltin 



9 



BNSOOCia <eP l2e9904A2J.> 



EP 1 269 994 A2 



10 



IS 



so 



and penicillin G; specific examples of anti-infectives include benzalkonium chloriria anH ^hi^a^-w 
pies of coronary vasodilatorsindudenitroglycerin and mioflazlneaS^ 
examples of cartons anhydrase inhibitorS Lude aceta^oSe an<fStoSZ5e spe^^^^ 
include econazoie, terconazole. fluconazole, voriconazole, and gris3vin a^Sfttte e^^ 

examples of antihistamines include astemizole, levocabastine, cetirizine, decarboethoxylorateX anTcrnnaSf 
ZToIZ^T:' 'T^'^'^'^ '"f ^« ^'P-^*<^-«. o'an^epine. thiothixene hydrochlo^ridetitpTn.ene risperrne 
and penflundole; specific examples of gastrointestinal agents include loperamide and cisapride soec^te e™ « .1 

examr.r«'h'°"f "'^"^""^ ^ '^^'"^ -«-P'« °' aneSEts IdfcaL^^a^^^^^^^^^^^ 

eS! o «n S ^';^'?-^^^"' ^ «Pe«^*«<^ example of an anti-emetic is dimenhydrinate" a sSc 
IfT^^ll ^"j"'^^'^^"^' cotnmoxazole; a specific example of a dopaminergic agent is L-DOPA sSexam^tes 

famotidine; specific examples of sedative/hypnotic agents include chloidiazepoxide and triazolam^a »LlSxam1i! 
ofavasodilator IS alprostadil;aspecific example ofaplatelet inhibitor ispn«taq,clin;sr^^^^^ 
antihypertensive agents include enalaprillc acid and lisinoprU; specif ic examples o tetraq^c"e^S Sotii inc^de o^^^^ 

TnhS! H S ^" "^'"^ «^'»'™"^'n; specific examples of glycogen phospl^oryl^e 

Z^dinT^^T ^"^^,^^.^1°™-^ H-indole-2-carboxylicacid((1 S)-benzy|.(2R)-hydroxy-3-?(3R.4S) dihjdroxy pw- 
Ir ^ -yH-f^^^^^Py'lamide; and specific examples of cholesterol ester transfer VroteTn (cU) inhibitor^TncluSe 

aTihvdTc!^ r^y* T"' ^««W3.5-bis-trifluoromethyl-benzyl)-aminoJ-Lthyl-6.L^^^^^^^ 

J^^^^^^ZIT'^VT"" ^'"^ '"'""'P^' f^"' ^' 4^(3.5-Bls-trifluoromethyl-be4o-methoxyca*o- 
,7';'!^'"^2-«*^y'-«-*"""o~'"ethyl-3.4-dihydro-2H^uinoline-1-ca* ^' ^ ™° 

[0071] The invention is not limited by any particularstructure or group of cerPinhibitoi^^ Rather the invention has 
Compounds «rtiichm^be*^^^ 

u«luding DE 19741400 Al; OE 19741399 A1; WO 9914215 A1; WO 9914174; DE 19709125 A1 DE a?' 
DE 1 9704243 Al ; EP 818448 Al ; WO 9804528 A2; DE 1 9627431 Al ; DE 1 9627430 Al • DE l^wTg Al EP 7tJa4^ 
« A1; DE 19832159: DE 818197; DE 19741061; WO 9941237 Al; \NO 99U2MM W0 9B^7M J^^^^^ 
WO 200018721; WO 200018723; WO 200018724; WO 200017164; WO 200017166^^0 2oSl 71 66^^^ 
f«Cf ■ ^" ^"^'^ incorporated by reference in their entireties for ail puVoses 

^^LJ^^ T r " ^^'^ '""'■"""^ sufncientty low aqueous solubility, low bioavailabilfty or 

Slow rate Of absorption such that it is desirable to increase their concentration in an aqueous environment of us^ 
Therefore anytime one finds it desirable to raise the aqueous concentration of the CETP inhibitor in a use environment" 
the invention will find utility. The CETP inhibitor is "substantially water-insoluble" which means that the CETP Sor 
has a mimmurn aqueous solubility of less than about 0.01 mg/mL (or 10 ^gftnl) at any physiologically relevant pH (e. 
detSl ;!d^?/^L''r^T.^o reference to aqueous solubSitJ her^n and in the c iLs is 

determined at about 22-0.) Compositions of the present invention find greater utility as the solubility of the CETP 
inhibitors decreases, and thus are preferred for CETP inhibitors with solubilities less than about 2 ug/mL and even 
r«?n!r. 7** solubilities less than about 0.5 ^L. Many CETP inhibitors have even lower 

solubiM les (some even less than 0.1 ng/mL), and require dramatic concentration enhancement to be sufficiently bio- 
available upon oral dosing for effective plasma concentrations to be reached at practical doses 
\^^\ "1 S^t"^' ft "«y be said that the CETP inhibitor has a dose-to-aqueous solubility ratio greater than about 
1 oo mL. Where the solubility (mg/mL) is the minimum value observed In any physiologically relevant aqueous solution 
ie.g.. those with pH values from 1 to 8) including USP simulated gastric and Intestinal buffers, and dose Is in mg 
Compositions of the present invention, as mentioned above, find greater utility as the solubility of the CETP inhibitor 
decreases and the dose increases. Thus, the compositions are preferred as the dose-to-solubiiity ratio increases and 
thus are preferred for dose-to-solubility ratios greater than 1000 mL, and more prefen-ed for dose-to-solubility ratios 
greater than about 5000 ml. The dose-to-solubiiity ratio may be determined by dividing the dose (in mg) by the aqueous 
solubility (in mg/ml). x a/ / i 

[0074] Oral delivery of many CETP inhibitors is particularly difficult because their aqueous solubility is usually ex- 
tremely low. typically being less than 2 ^g/m^ often being less than 0.1 ^g/ml. Such low solubilities are a direct con- 
sequence of the particular structural characteristics of species that bind to CETP and thus act as CETP inhibitors This 
low solubility is primarily due to the hydrophobic nature of CETP inhibitors. Clog p defined as the base 10 logarithm 
of the ratio of the drug solubility in octanol to the drug solubility in water. Is a wideV accepted measure of hydrophobicity 
In general. Clog P values forCETP inhibitors are greater than 4 and are often greater than 5 to 7 Thus, the hydrophobic 
and insoluble nature of CETP inhibitors as a class pose a particular challenge for oral delivery. Achieving therapeutic 
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drug levels in the blood by oral dosing of practical quantities of drug generally requires a large enhancement In drug 
concentrations in the gastrointestinal fluid and a resulting large enhancement in bioavailability. Such enhancements 
in drug concentration in gastrointestsinal fluid typically need to be at least about 1 0-fold and often at least about 50-fold 
or even at least about 200-fold to achieve desired blood levels. Surprisingly, the fonnulations of the present invention 

5 have proven to have the required large enhancements in drug concentration and bioavailability. 

[0075] In contrast to conventional wisdom, the relative degree of enhancement in aqueous concentration and bioa- 
vailability generally Improves for CETP inhibitors as solubility decreases and hydrophobocity increases. In fact, the 
inventors have recognized a subclass of these CETP inhibitors that are essentially aqueous insoluble, highly hydro- 
phobic, and are characterized by a set of physical properties. This subclass exhibits dramatic enhancements in aqueous 

10 concentration and bioavailability when fomiulated using the compositions of the present invention. 

[0076] The first property of this subclass of essentially insoluble, hydrophobic CETP inhibitors is extremely low aque- 
ous solubility. By extremely low aqueous solubility is meant that the minimum aqueous solubility at physiologically 
relevant pH (pH of 1 to 8) is less than about 10 ^g/ml and preferably less than about 1 ^g/ml. 
[0077] A second property Is a very high does-to-solubillty ratio. Extremely low solubility often leads to poor or slow 

IS absorption of the drug from the fluid of the gastrointestinal tract, when the drug is dosed orally In a conventional manner. 
For extremely low solubility drugs, poor absorption generally becomes progressively more difficult as the dose (mass 
of drug given orally) increases. Thus, a second property of this subclass of essentially insoluble, hydrophobic CETP 
Inhibitors is a very high dose (In mg) to solubility (In mg/mi) ratio (ml). By "very high dose-to-solubillty ratio" Is meant 
that the dose-to-solubility ratio has a value of at least 1000 ml, arid preferably at least 5,000 ml, and more preferably 

^ at least 1 0,000 ml. 

[0078] A third property of this subclass of essentially insoluble, hydrophobic CETP inhibitors is that they are extremely 
hydrophobic. By extremely hydrophobic is meant that the Clog P value of the drug, has a value of at least 4.0, preferably 
a value of at least 5.0, and more preferably a value of at least 5.5. 

[0079] A fourth property of this subclass of essentially insoluble CETP inhibitors Is that they have a low melting point. 
25 Generally, drugs of this subclase wiD have a melting point of about 1 50**C or less, and preferably about 140^0 or less. 
[0080] Primarily, as a consequence of some or all of these four properties, CETP Inhibitors of this subclass typically 
have very low absolute bioavailabilities. Specifically, the absolute bioavailibilrty of drugs in this subclass when dosed 
orally in their undispersed state is less than about 1 0% and more often less than about 5%. 

[0081] Tuming now to the chemical structures of specific CETP inhibitors, one class of CETP inhibitors that finds 
30 utility with the present invention consists of oxy substituted 4-carboxyamino-2-methyt-1 ,2,3,4-tetrahydroqulnolines hav- 
ing the Formula I 
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Formula I 

and pharmaceutically acceptable salts, enantiomers, or stereoisomers of said compounds; 
wherein R^^ is hydrogen. Y,, W,-X,, W,-Y,: 
S5 wherein W| is a carbonyl, thiocarbonyl, sulfinyl or sulfonyl; 
X, is -O-Y,. -S-Y,, -N(H)-Y, or -N-(Y,)2; 

wherein Y| for each occurrence is independently Z| or a fully saturated, partially unsaturated or fully unsaturated 
one to ten membered straight or branched carbon chain wherein the carbons, other than the connecting carison. may 
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^rlr e ^J^P^f^'^ °^ heteroatoms selected independentty from oxygen, sulfur and nitrogen and said 

h^nfo T"**"- independently with halo, said ca*on is optional^ mono substituted 

wrth hydrojv. said carbon is optionally mono-substituted with oxo. said sulfur is optionally mono- or di-substituted with 
0X0. said nitrogen is optionally mono-, or di-substituted with oxo, and said carbon chain is optionally mono-substituted 

"* Wltn 

Wherein Z, is a partially saturated, fully saturated or fully unsaturated three to eight membered ring optionallv 
having one to four heteroatoms selected independently from oxygen, sulfur and nitrogen, or. a bicyclic ring consisting 
of two fused partially saturated, fully saturated or fully unsaturated three to six membered rings, taken independently 
optionally having one to four heteroatoms selected independently from nitrogen, sulfur and oxygen- 
fn nT^!^'? t^'^ ^' substituent is optionally mono-, di- or tri-substituted Independently with halo, (C2-Ce)alkenyl 
(CrCs) alkyl. hydroxy. {C,-C6)alkoxy. (C.-C^alkylthio. amino, nitro, cyano. oxo. carboxyl. (C.-Csjalkyloxycarbonyl 
mono-N-or di-N.N.(Ci.C6)alkylamino wherein said (C,^6)a»kyl substituent is optionally mono-, di- or tri-substituted 
independently with halo, hydroxy. (CrC6)alkoxy, (Ci-C^jalkylthto. amino, nitro, cyano, oxo. carboxyl. (C,.Cfi)alkvloxv- 
carbonyl. mono-N-or di-N.N-{C,.C6)alkylamino. said (CrC6)alkyl substituent is also optionally substituted with from 
one to nine fluorines; 
Ri.3 is hydrogen or Q,; 

wherein Q, is a fully saturated, partial^ unsaturated or fully unsaturated one to six membered straight or branched 
carbon chain wherein the carbons, other than the connecting carbon, may optionally be replaced with one heteroatom 
selected from oxygen, sulfur and nitrogen and said carbon is optionally mono-, di- or tri-substituted independently with 
halo, said carbon is optionally mono-substituted with hydroxy, said carbon is optionally mono-substituted with oxo said 
sulfur IS optionally mono- or di-substituted with oxo. said nitrogen is optionally mono-, or di-substituted with oxo' and 
said carbon chain is optionally mono-substituted with V,; 

wherein V, is a partially saturated, fully saturated or fully unsaturated three to eight membered ring optional^ 
having one to four heteroatoms selected independent^ from oxygen, sulfur and nitrogen, or a bteyclk: ring consisting 
of two fused partially saturated, fully saturated or fully unsaturated three to six membered rings, taken independently 
optionally having one to four heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said V, substituent is optionally mono-, di-. tri-, or tetra-substituted Independently with halo. (Ci-Cfi)alkyl 
{C2-CQ)alkenyl. hydroxy. (C,.Ca)alkoxy, (C^-C4)alkylthio. amino, nitro. cyano, oxo. carbamoyl, mono-fM- or di-w' 
N-(C^-Ce) alkylcarbamoyi, carboxyl, (C^-Ce)alkyloxycarbonyl. mono-N- or dl-N.N-{Ci-Ce)alkylamino wherein said 
(Ci-C6)alkyl or (Cg-Csjalkenyl substituent is optionally mono-, di- or tri-substituted independently with hydroxy. (C^-Ca) 
alkoxy. (Ci-CJalkylthio. amino, nitro. cyano, oxo. carboxyl, (C^Cejalkyloxycarbonyl. mono-N-or di-N.N-(Ci-Cs) 
alkylamino. said (Ci-C6)alkyl or (C2-Cs)alkenyl substituents are also optionally substituted with from one to nine fluo- 
rines: Rm is Q,.i or 

wherein Q,.^ is a fully saturated, partially unsaturated or fully unsaturated one to six membered straight or 
branched carbon chain wherein the cartoons, other than the connecting cartDon, may optionally be replaced with one 
heteroatom selected from oxygen, sulfur and nitrogen and said cartDon is optionally mono-, dior tri-substituted inde- 
pendently with halo, said carbon is optionally mono -substituted with hydroxy, said carbon is optionally mono-substituted 
with oxo, said sulfur is optionally mono- or di-substituted with oxo, said nitrogen is optionally mono-, or di-substituted 
with 0X0, and said carbon chain is optionally mono-substituted with Vj.^; 

wherein V^^ is a partially saturated, fully saturated or fully unsaturated three to six membered ring optionally 
having one to two heteroatoms selected independently from oxygen, sulfur and nitrogen; 

wherein said V,.i substituent is optionally mono-, di-. tri-. or tetra-substituted independently with halo. (C^-Cq) 
alkyl. (CvCgJalkoxy. amino, nitro, cyano, (C,-C6)alkyloxycart3onyl. mono-N- or di-N,N-(Ci-C6)alkylamino wherein said 
(Ci-C6)alkyl substituent is optionally mono-substituted with oxo, said (C,-C6)alkyl substituent is also optionally substi- 
tuted with from one to nine fluorines; 

wherein either R^3 must contain V, or R,^ must contain V^,; and R^j. R,^. and R,.a are each independently 
hydrogen, hydroxy.or oxy wherein said oxy is substituted with T, or a partially saturated, fully saturated or fully unsatu- 
rated one to twelve membered straight or branched cartoon chain wherein the carbons, other than the connecting 
carbon, may optionally be replaced with one or two heteroatoms selected independentty from oxygen, sulfur and ni- 
trogen and said carbon is optionally mono-, di- or tri-substituted independently with halo, said carbon is optionally 
mono-substituted with hydroxy, said cartDon is optionally mono-substituted with oxo, said sulfur is optionally mono- or 
di-substituted with oxo. said nitrogen is optionally mono- or di-substituted with oxo, and said carbon chain is optionally 
mono-substituted with T,; 

wherein T, is a partially saturated, fully saturated or fully unsaturated three to eight membered ring optionally 
having one to four heteroatoms selected independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting 
of two fused partially saturated, fully saturated or fully unsaturated three to six membered rings, taken independently, 
optionally having one to four heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said T, substituent is optionally mono-, di- or tri-substituted independently with halo. (C^ -C6)alkyl. (Cg-Cs) 
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alkenyl, hydroxy. (Ci-Csjalkoxy, (Ci-C4)alkylthio, amino, nitro. cyano, oxo. carboxy, (Ci-Ce)alkyloxycafbonyl, mono-N- 
or dl-N,N-(Ci-C6)alkylamlno wherein said (Ci*Cs)alkyl substituent is optionally mono-, di- or tri -substituted independ- 
ently with hydroxy. (CvCejalkoxy. (Ci-C^jalkytthio, amino, nitro, cyano, oxo, carboxy, (CrC6)alkyloxycafbonyl, mo- 
no-N- or dl-N,N-(C^-Cg)alkytamino. said (C^-Cgjalkyl substituent is also optionally substituted with from one to nine 
fluorines. 

[0082] Compounds of Fomriula I and their methods of manufacture are disclosed in commonly assigned United Stales 
Patent No. 6,140,342. United States Patent No. 6.362,198. and European Patent publication 987251. all of which are 
incorporated herein by reference in their entireties for all purposes. 

[0083] In a prefen'ed embodiment, the CETP inhibitor is selected from one of the following compounds of Formula I: 

[2R.4S] 4-[(3.5-dichloro-ben2yl)-methoxycarbonyl-amino]-6,7-dimethoxy-2-methyl-3,4-dihydro-2H-quinoline- 
1-carboxytlc acid ethyl ester; 

[2R,4S1 4^(3,5-dinflro-benzyl)-methoxycarbonyl-amino]-6,7-dlmethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-car- 
boxy lie acid ethyl ester; 

[2R,4S1 4-[(2.6-dichloro-pyridin-4-ylmethyl)-methoxycarbonyl-aminol-6,7-dimethoxy-2-methyl-3,4-dihydro-2H- 
quinoIine-1-carboxylic acid ethyl ester; 

[2R.4S1 4-[{3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-6,7-dlmethoxy-2-methyl-3,4-dlhydro-2H-qul- 
noline-1-carboxylic acid ethyl ester; 

[2R,4S1 4-[(3,5-bis-trifluoromethyi-ben2yl)-methoxycarbonyi-amlno]-6-methoxy-2-methyl-3,4-dihydro-2H-quino- 
line-1 -carboxylic acid ethyl ester; 

[2R,4SI 4-[(3,5-bis-trTfluoromethyl-ben2yl)-methoxycarbonyl-amlno]-7-methoxy-2-methyl-3,4-dihydro-2H-quino- 
line- 1 -carboxy tic acid ethyl ester, 

[2R,4S] 4^(3,S-bis-trif1uoromethyl-ben2yO-methoxycart)onyl-amino]-e,7-dimethoxy-2-methyl-3»4-dlhydro-2H-qui- 
noline-1-cart}oxyllc acid tsopropyl ester; 

[2R,4S1 4-[(3.5-bi8-triffuoromethy!-benzyl)-ethoxycarbonyl-amino]-6,7-dimethoxy-2-methyl-3,4-dihydro-2H-quino- 
line-1-carboxylic acid ethyl ester; 

[2R,4SI 4-((3,5-bis-trifluoromethyl-benzyl)-methoxycafbonyl-amino]-6,7-dlmethoxy-2-methyl-3,4-dihydro-2H-qui- 
noline-1-cartx>xylic acid 2,2,2-trifluoro-ethylester; 

[2R,4S] 4-[(3,5-bis-trif1uoromethyl-benzyl)-methoxycafbonyl-amino]-6,7-dimethoxy-2-methyl-3,4-dihydro-2H-qui- 
noline-1-carfooxylic acid propyl ester; 

[2R,4S1 4-[{3,5-bis-trifluoromethyl-benzyl)-methoxycartx)nyl-amino]-6.7-dlmethoxy-2-methyl-3,4-dihydro-2H-qui- 
noline-1 -carboxylic acid tert-butyl ester 

[2R,4S1 4-{(3,5-bis-trifiuoromethyl-benzyO-methoxycarbonyl-amino]-2-methyl-6-trifluoromethoxy-3,4-dihydro-2H- 
quinoline-1 -carboxylic ackd ethyl ester, 

[2R,4S] (3,5-bis-trifluoromethyl-benzyl)-(1-butyryl-6,7-dimethoxy-2-methyl-1,2,3,44etrahydro-quinolin-4-yl)-c^^ 
bamic acid methyl ester; 

[2R,4S1 (3,5-bis-trifluoromethyl-ben2yl)-(1-butyl-6,7-dlmethoxy-2-methyl-1,2,3,4-tetrahydro-quinolin-4-yl)-car- 
bamk: acid methyl ester; and 

[2R,4S1 (3,5-bis-trifIuoromethyl-benzyl)-[1-{2-ethyl-butyl)-6,7-dlmethoxy-2-methyl-1,2,3,4-tetrahydro-quinolin- 
4-yl]-carbamic acid methyl ester, hydrochloride. 

[0084] Another class of CETP Inhibitors that finds utility with the present invention consists of 4-cafboxyamino-2-me- 
thyl-1 ,2,3,4,-tetrahydroquinollnes, having the Formula 11 
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Formula II 



and pharmaceutlcally acceptable salts, enantlomere, or stereoisomers of said compounds- 

wherein Is hydrogen. Y,,, W|,-X||, W||-Y|,; 

wherein Wn Is a cart»onyl, thiocarbonyl, sulflnyl or sulfonyl; 

X,| Is -0-Y|,. -S-Y,|, -N(H)-Y„ or -N'(y,,h. 

wherein Y„ for each occun-ence Is Independently Z,, or afulV saturated, partially unsaturated or fully unsaturated 
one to ten membered straight or branched carbon chain wherein the carbons, other than the connecting carbon may 
optionally be replaced with one or two heteroatome selected independently from oxygen, sulfur and nitrogen and said 
carbon is optionally mono-, dl- or tri-substitutod Independently with halo, said carbon is optionally mono-substituted 
with hydroxy, said carbon is optionally mono-substituted with oxo, said suttur is optionally mono- or <d-8ubstituted with 
oxo. said nitrogen is optionally mono-, or dl-substituted with oxo. and said carbon chain is optionally mono-substituted 
With Z||; 

Z„ is a partially saturated, fully saturated or fully unsaturated three to twelve membered ring optionally having 
one to four heteroatoms selected independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting of two 
fused partially saturated, fully saturated or fully unsaturated three to six membered rings, taken independently, option- 
ally having one to four heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said Z„ substituent Is optionally mono-, di- or tri-substltuted independently with halo, (Ca-Cgjalkenyl 
(Ci-Cg) alkyl, hydroxy, (Ci-C6)alkoxy. (CrC^jalkyllhio, amino, nitro, cyano. oxo, carboxy. (Ci.C6)alkyloxycarbonyl' 
mono-N- or di.N.N.(Ci-C6)alkyIamlno wherein said (Ci-C6)alkyl substituent is optionally mono^ di- or tri-substituted 
mdependently with halo, hydroxy, (Ci-C6)alkoxy, (Ci-C4)alkytthio. amino, nitro. cyano. oxo. carboxy, (Ci-C6)alkyloxy. 
carbonyl, mono-N- or di-N,N.(Ci-C6)alkylamlno, said {Ci-C6)alkyl is also optionally substituted with from one to nine 
fluorines; 

R|h3 « hydrogen orQ,,; 

wherein Q„ is a fully saturated, partially unsaturated or fully unsaturated one to six membered straight or branched 
carbon chain wherein the carbons, other than the connecting carbon, may optionally be replaced with one heteroatom 
selected from oxygen, sulfur and nitrogen and said carbon is optionally mono-, di- or tri-substituted Independently with 
halo, sakJ carbon is optionally mono-substituted with hydroxy, said carbon is optionally mono-substituted with oxo, said 
sulfur is optionally mono- or di-substituted with oxo, said nitrogen is optionally mono- or di-substituted with oxo, and 
said carbon chain Is optionally mono-substituted with Vn; 

wherein V„ Is a partially saturated, fully saturated or fully unsaturated three to twelve membered ring optionally 
having one to four heteroatoms selected Independently from oxygen, sulfur and nitrogen, or, a bicyclic ring consisting 
of two fused partially saturated, fully saturated or fully unsaturated three to six membered rings, taken independently, 
optionally having one to four heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said V,| substituent is optionally mono-, di-. tri-, or tetra-substituted independently with halo, (C^-Cejalkyl, 
(C2-C6)alkenyl, hydroxy. (Ci-C6)alkoxy, (C^ -C4)aikyithio, amino, nitro, cyano. oxo, carboxamoyi, mono-N- or di-N. 
N-(CrCs) alkylcarboxamoyl. carboxy, (Ci-CgjalkyloxycartDonyl, mono-N- or dl-N.N-<C,-C6)alkylamino wherein said 
(Ci-Cg)alkyl or (C2-C6)alkenyl substituent is optionally mono-, di- or tri-substltuted independently with hydroxy, (C^-Cq) 
alkoxy. {C^-C4)alkylthio, amino, nitro, cyano. oxo, carboxy, (C^-C6)alkyloxycarbonyl, mono-N- or di-N,N-{Ci-C5) 
alkylamino or said (C^ -Ce)alkyl or (C2-CQ)alkenyl substituents are optionally substituted with from one to nine fluorines; 

wherein Q,,.^ a fully saturated, partially unsaturated or fully unsaturated one to six membered straight or branched 
carbon chain wherein the carbons, other than the connecting cariaon. may optionally be replaced with one heteroatom 
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selected from oxygen, sulfur and nitrogen and said carbon is optionally mono-, di- or tri-substituted independently with 
halo, said carbon is optionally mono-substituted with hydroxy, said carbon is optionally mono-substituted with oxo. said 
sulfur is optionally mono- or di-substttuted with oxo, said nitrogen is optionally mono- or di-substituted with oxo, and 
said carton chain is optionally mono-substituted with Vij.^; 

5 wherein Vn.^ Is a partially saturated, fully saturated or fully unsaturated three to six membered ring optionally 

having one to two heteroatoms selected independently from oxygen, sulfur and nitrogen; 

wherein said substituent is optionally mono-, di-, tri-, or tetra-substltuted Independently with halo, (Ci-Cg) 
all<yl, (Ci-Ce)alkoxy, amino, nitro, cyano, (C^-C6)s'ky'oxycarbonyl, mono-N- or di-N,N-(Ci-C6)all<ylamino wherein said 
(CrC6)alkyl substituent is optionally mono-substituted with oxo, said (C^-C5)atkyl substituent is optionally substituted 

10 with from one to nine fluorines; 

wherein either R„.3 must contain V|, or must contain V,|.,; and 
R|i.5. R||.6. R||,7 and R„.a are each independently hydrogen, a bond, nitro or halo wherein said bond Is substituted with 
T„ or a partially saturated, fully saturated or fully unsaturated {CyC^2) straight or branched carbon chain wherein 
carbon may optionally be replaced with one or two heteroatoms selected Independently from oxygen, sulfur and nitrogen 

IS wherein said carbon atoms are optionally mono-, di- or tri-substituted independently with halo, said carbon is optionally 
mono-substituted with hydroxy, said carbon is optionally mono-substituted with oxo, said sulfur is optionally mono- or 
dl-substltuted with oxo, said nitrogen Is optionally mono- or dl-substituted with oxo, and said carbon Is optionally mono- 
substituted with T|,; 

wherein T|| is a partially saturated, fully saturated or fully unsaturated three to twelve membered ring optionally 
^ ' having one to four heteroatoms selected Independentiy from oxygen, sulfur and nitrogen, or, a bicyclic ring consisting 
of two fused partially saturated, fully saturated or fully unsaturated three to six membered rings, talcen independently, 
optionally having one to four heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said T|) substituent is optionally mono-, dl- ortri-substltuted independently with halo, (C^-CQ}alkyl, (C2'Cg) 
alkenyl, hydroxy, (C^-C5)alkoxy, (C^-C4}alkytthk>, amino, nitro, cyano, oxo, carboxy, (C^-CQ)alkyloxycarbonyl, mono-N- 
^5 or di-N,N-(C^-C3)alkylamino wherein said (C^-Cs)alkyl substituent is optionally mono-, di- or tri-substituted independ- 
ently with hydroxy, (Ci-C5)alkoxy, (C^-C4)alkylthio, amino, nitro, cyano, oxo, carboxy, (C^-Ce)alkyioxycarbonyl, mo- 
no-N- or di-N,N-(C^-Ca)alky1amino. said (C^-C8}alkyl substituent is also optionally substituted with from one to nine 
fluorines; 

provided that at least one of substituents R11.5. R||^, R11.7 and R^^^ is not hydrogen and is not linked to the quinoline 
30 moiety through oxy, 

[0085] Compounds of Fomnula II and their methods of manufacture are disclosed In commonly assigned United 
States Patent No. 6,147,090, United States Patent Applteation No. 09/671.400 filed September 27, 2000, and PCT 
Publication No. WOOO/1 7166, all of whk:h are incorporated herein by reference In their entireties for all purposes. 
[0086] In a preferred embodiment, the CETP Inhibitor is selected from one of the following compounds of Formula II: 

[2R,4S1 4-[(3,5-Bis-trifluoromethyl-benzyl)-methoxycarbonyl-aminol-2-methyl-7-trifluoromethyl-3,4-dihydro-2H- 
quinoline-1-cariDoxylk: ackj ethyl ester, 

[2R,4S| 4-[(3,5-Bis-trifluoromethyl-ben2yl)-methoxycarbonyl-amino]-7-chloro-2-methyl-3,4-dihydro-2H-qulnoline- 
1-carboxyiic acid ethyl ester 

40 (2R,4S1 4-[(3.5-Bis-trifluoromethyl-ben2yl)-methoxycarbonyl-amino)-6-chloro-2-methyl-3.4-dihydro-2H-quinorme- 

1 -carboxytic acid ethyl ester; 

[2R,4S1 4-((3,5-Bis-trifluoroniethyl-ben2yl)-methoxycarbonyl-aminol-2.6,7-trimethyl-3.4-dihydro-2H-quinollne- 
1-cart>oxylic acid ethyl ester; 

[2R.4S] 4-[(3.5-Bl8-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-6,7-diethyl-2-methyl-3.4-dihydro-2H-qui 
45 iine-1 -carboxylic acid ethyl ester; 

[2R.4S1 4-((3,5-Bls-trifIuoromethyl-benzyl)-methoxycarbonyl-amlno]-6-ethyl-2-methyl-3,4-dihydro-2H-quinollne- 
1 -carboxylic acid ethyl ester; 

[2R,4Sj 4-[{3,5-Bis-tiifluoromethyl-benzyl)-methoxycarbonyl-amino)-2-methyl-6-trifluoromethyl-3,4-dihydro-2H- 
quinoline- 1-cari30xylk: acki ethyl ester; and 
so [2R,4SI 4-[(3.5-bis-trifluoromethyl-ben2yl)-methoxycarbonyl-amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H- 

quinoline-1 -cartx>xylic acid isopropyl ester. 

[0087] Another class of CETP inhibitors that finds utility with the present invention consists of annulated 4-car- 
boxyamino-2-methyl-1 ,2,3,4,-tetrahydroquinolines, having the Formula 111 
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Formula III 



and phamiaceutlcally acceptable salts, enantlomers, or stereoisomers of said compounds- 

wherein R,„., Is hydrogen. Y,„. W,„-X,„, W,„-Y,„; 

wherein W,,, Is a carbonyl, thiocarbonyi, sulfinyl or sulfonyl- 

X,„ is -0-Y„,. -S-Y,„. -N(H)-Y,„ or -N-(Y,„)2; 

ten mih!«H '^"'"t"''® is independently 2,,, or a fully saturated, partially unsaturated or fully unsaturated one to 

ootSlrlT r °L ' independentV from oxygen. sum.r and nitrogen and said cSZ te 

JSrllnT T ''T^'"' ^ 3"'fur is optionally mono or di-substituted with oxo^2S 

nrtrogen ,s optionally mono-, or di-substituted with oxo. and said ca*on chain is optionally mono-substituted ^S, 2 

h.vin. , 'tT'*'"' '""^ '^^"^'^ °^ '""y th«e to twelve membered ring opTnf J 

having one to four heteroatoms selected independentV from oxygen, sulfur and nitrogen, or a bicyclic ring consist 

oLtto^nlSv^rnr^ TTH' "^"^'^ " """^ unsaturated three to six memblre<i rings, ^ken indlpende 
optionaHy having one to four heteroatoms selected independently from nitrogen, sulfur and ol^gen- 
(r rVVx^^ K^I? « optionally mono-, di- or tri-substituted independently with halo, (Ca-C-lalkenyl 

(C,-Ce) alky^ hydroxy, (C.-Csjalkoxy, iC,-C^alkylthlo, amino, nitro, cyano, oxo, carbo)J, (C,-Cs)allUSonJl 
H°?"^«Hf .^"^K^^'^y'"""" ^^"^ (CrCe)allcyl substituent is optionally mono. di-or^StuS 

independently wrth halo, hydroxy. (C,-Ce)alkoxy. (C,-CJalkylthio. amino, nitro. cyano. oxo. carboxy. (C,-c!Skv oS 

TT^T"''' -C6)alkylamino. said (C,-Ce)allcyl optionally subslitei wit»; from o^;!o ;,iSS,n2: 

nii(.3 IS hydrogen or Qm; • 

°k"' partially unsaturated orfully unsaturated one to six membered straight or branched 

f^^JT^^ the cartjons. other than the connecting carbon, may optionally be replaced with one heteroatom 
se ected fromoxygen, sulfur and nitrogen and said cartjon is optionally mono-, di- or tri-substituted independently with 
halo, said carbon is optionally mono-substituted with hydroxy, said carbon is optionally mono-substituted with oxo said 
sulfur IS optionally mono- or di-substltuted with oxo. said nitrogen is optionally mono- or di-substituted with oxo and 
said cart>on chain is optionally mono-substituted with V,,,; 

wherein y,„ is a partially saturated, fully saturated or fully unsaturated three to twelve membered ring optionally 
Jf)i?,°"L four heteroatoms selected independent^ from oxygen, sulfur and nitrogen, or a btoyclk: ring consisting 
of two fused partially saturated, fully saturated or fully unsaturated three to six membered rings, taken independently 
optionally having one to four heteroatoms selected independently from nitrogen, sulfur and oxygen 

,!„ . « optionally mono-, di-, tri-, or tetra-substituted Independently ^th halo, (C,-C«) 

t^' ^^^}^^' "y"™'^' (C,-C6)alkoxy. (C,.C*)alkylthio, amino, nitro, cyano, oxo, carboxamoyi, mono-N- or di-N 
V^'?',L1^,*? J?"^**^'' (C,-C6)alkyloxycarbonyl, mono-N- or di-N,N-(C,-C6)alkylamino wherein said 

(Ci-Ce)alkyl or (C2-C8)alkenyl substituent Is optionally mono-, di- or tri-substituted independently with hydroxy IC,-C.) 
a koxy, (Ci-C4)alkylthio. amino, nitro, cyano. oxo. carboxy. (C,-Ce)alkyioxycarbonyl, mono-N- or di-N.N-(C,-C«) 
alkylamino or said (C, -C^aW^ or (C2-C6)alkenyl are optionally substituted with from one to nine fluorines- 
R|ii^ IS Q,,^, orV,,^,; 



wherein Q,,,., a fully saturated, partially unsaturated or fully unsaturated one to six membered straight or branched 
carbon chain wherein the carbons, other than the connecting carbon, may optionally be replaced with one heteroatom 
selected from oxygen, sulfur and nitrogen and said carbon is optionally mono-, di- or tri-substituted independently with 
halo, said carbon is optionally mono-substituted with hydroxy, said carbon is optionally mono-substituted with oxo, said 
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sulfur is optionally mono- or di-substituted with oxo, said nitrogen is optionally mono- or di-substrtuted with oxo, and 
said carbon chain is optionally mono-substituted with Vim^; 

wherein V„n Is a partially saturated, fully saturated or fully unsaturated three to six membered ring optionally 
having one to two heteroatoms selected independently from oxygen, sulfur and nitrogen; 

wherein said substituent is optionally mono-, di-, tri-, or tetra-substituted independently with halo. (C^-Cg) 
alkyi, (Ci-CQ)alkoxy, amino, nitro, cyano, (Ci-Cgjalkyloxycarbonyl, mono-N- or di-N.N-CC^-Cejalkylamino wherein said 
(Ci-Ce)atkyl substituent is optionally mono-substituted with oxo, said (Ci-C6)aikyl substituent optionally having from 
one to nine fluorines; 

wherein either Rm.s must contain Vjji or R,,,.^ must contain V,,,,.,; and 
Rii,.5 and R,„.e or R,„.s and R,!,,^, and/or R,„.7 and R,„.q are taken together and fonm at least one four to eight membered 
ring that is partially saturated or fully unsaturated optionally having one to three heteroatoms independently selected 
from nitrogen, sulfur and oxygen; 

wherein said ring or rings fomned by R|||,5 and Rm^, or Ri,,,^ and R111.7. and/or R,„.7 and R„^a are optionally mono-, 
di- ortri-substituted independently with halo, (C^-Cejaikyl, (Ci-C^jaikylsuifonyl. (C2-C6)alkenyl, hydroxy, {CrC6)alkoxy, 
(Ci-CJalkylthio, amino, nitro. cyano, 0x0, cartwxy. {Ci-Cejalkyloxycarbonyl, mono-N- or di-N,N-(Ci-C6)alkylamlno 
wherein said (C^-C6)alkyl substituent is optionally mono-, di- or tri-substituted independently with hydroxy, (C^-Cg) 
alkoxy, (Ci-C4)alkylthlo, amino, nitro, cyano, 0x0. carboxy, (C^-Cejalkyloxycartjonyl. nrx)no-N- or dl-N,N-{Ci-Ce) 
alkylamino, said (C^-C3)alkyl substituent optionally having from one to nine fluorines; 

provided that the R111.5, Rm-^, R111.7 and/or R||,.8, as the case may be, that do not form at least one ring are each 
Independently hydrogen, halo, (Ci-C6)alkoxy or (C^-Cs)alkyl, said (C^-Cgjalkyl optionally having from one to nine flu- 
orines. 

[0088] Compounds of Formula III and their methods of manufacture are disclosed in commonly assigned United 
States Patent No. 6,147,089. United States Patent No. 6,310.075. and European Patent Application No. 99307240.4 
filed September 14, 1999, all of which are incorporated herein by reference in their entireties for all purposes. 
[0089] In a preferred embodiment, the CETP inhibitor Is selected from one of the following compounds of Formula 111: 

[2R, 4S] 4-{(3,5-bis-trifluoromethyl-ben2yO-methoxycarbonyl-aminol-2-methyl-2,3,4,6,7,8-hexahydro-cyclopenta 
[g]quinoline-1-carboxylic acid ethyl ester; 

[6R, 8SJ 8-[(3.5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-6-methyt-3.6,7.8-tetrahydro-1H-2-thia-5- 
a2a-cyclopenta[b]naphthatene-5-carboxylic acid ethyl ester; 

[SR. 8S] 8-{(3.5-bis-triftuoromethyl-benzyl)-methoxycart)onyl-amino]-6-methyl-3,6.7.8-tetrahydro-2H-furo[2.3- 
quinoline-5-cart)oxylk: acid ethyl ester 

[2R,4S1 4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2-methyl-3,4,6,8-tetrahydro-2H-furo[3,4-g] 
quinoHne-1-carboxylk: ackj ethyl ester 

[2R.4S]4-[(3,5-bi8-trmuoromethyl-benzyl)-methoxycari3onyl^amlno]-2-methyl-3.4,6,7,8,9-hexahydro-2H-benzo[g] 
quinoline-1 -carboxylic acid propyl ester; 

[7R,9S1 9-{{3,5-bis-tr!fluoromethyl-benzyO-methoxycarbonyt-aminoI-7-methyl-1,2,3,7,8,9-hexahydro-6-aza-cy- 
clopenta[a]naphthalene-6-carboxylic acid ethyl ester; and 

[6S,8R1 6-{(3,5-bis-trifluorDmethyl-ben2yO-methoxycarbonyl-aminoI-8-methyl-1,2,3,6,7.8-hexahydro-9-a2a-cy- 
clopenta[a]naphthalene-9-carboxyllc acid ethyl ester 

[0090] Another class of CETP inhibitors that finds utility with the present invention consists of 4-cari30xyamino-2-sub- 
stftuted-1 ,2.3.4,-tetrahydroquinollnes, having the Formula IV 
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Formula IV 



and pharmaceutically acceptable saltS: enantiomers, or stereoisomera of said compounds- 
wherein is hydrogen, Y,v. W^rX^, or W^-Yiv; 
wherein W|y is a carbonyi, thiocarbonyl, sutfinyf or sulfonyl; 
» X|vW-0-Yn„-S-Y,V.-N(H)-Yn,or-N-(Y,y)2: 

wherein Yjvfor each occurrence is independently Zivorafully saturated, partially unsaturated ortuily unsaturated 
one to ten membered straight or branched carbon chain wherein the caifoons. other than the connecting carbon may 
optionally be replaced with one or two heteroatoms selected independently from oxygen, sulfur and nitrogen and said 
^ ^t?!"^" optionally mono-, di- or tri-substituted independently with halo, said carbon is optionally mono-substituted 
30 with hydroxy, said carbon is optionally mono-substltuted with oxo. said sulfur is optionally mono- or di-substituted with 
oxo, said nitrogen is optionally mono-, or di-substituted with oxo, and said carbon chain is optionally mono-substituted 

wherein Z,v is a partially saturated. fulV saturated or fully unsaturated three to eight membered ring optionally 
having one to four heteroatoms selected independently from oxygen, sulfur and nitrogen, or a bicycfic ring consisting 
35 of two fused partially saturated, fully saturated or fully unsaturated three to six membered rings, taken independently 
optionally having one to four heteroatoms selected Independently from nitrogen, sulfur and oxygen; 

s^'^ 2iv substituent is optionally mono-, di- or tri-substituted independently with halij, (Co-Csjalkenyl 
(C^-Ce) alkyi, hydroxy, (Ci-Cs)aikoxy. (Ci-C4)alkylthlo. amino, nitro. cyano, oxo. carboxy. (CrCcjalkyloxycarbonyl' 
mono-N- or dl-N,N-(Ci-C6)alkylamino wherein said (CrCe)alkyl substituent is optionally mono-, dl- or tri-substituted 
independently with halo, hydroxy. {Ci-C6)alkoxy. (Ci-C4)alkytthio. amino, nitro, cyano. oxo. carboxy. (C.-Ccjalkyloxy- 
carbonyl, mono-N- or d|.N.N-(Ci-C6)alkylamino, said {Ci-C6)alkyl substituent is also optionally substituted with from 
one to nine fluorines; 

Rr,.2 is a partially saturated, fully saturated or fully unsaturated one to six membered straight or branched carbon chain 
wherein the carbons, other than the connecting carbon, may optionally be replaced with one or two heteroatoms se- 
lected Independently from oxygen, sulfur and nitrogen wherein said carbon atoms are optionally mono- di- or tri- 
substituted Independently with halo, said carbon Is optionally mono-substituted with oxo, said carbon is' optionally 
mono-substituted -with hydroxy, said sulfur is optionally mono- or di-substituted with oxo. said nitrogen is optionally 
mono- or di-substituted with oxo; or said Rjy.g is a partially saturated, fully saturated or fully unsaturated three to seven 
membered ring optionally having one to two heteroatoms selected independently from oxygen, sulfur and nitrogen 
so wherein said R,v-2 ""9 optionally attached through (C^-C4)alkyl; 

wherein said R,v.2 ring Is optionally mono-, di- or tri-substituted independently with halo, (Cg-Cejalkenyl. (OyC^) 
alkyI, hydroxy, (C^ -Ce)alkoxy, (Ci-C4)alkylthio, amino, nitro. cyano. oxo. carboxy. (Ci-C6)alkyloxycarbonyi, mono-N- 
or di-N.N-(Ci-C6)alkylamino wherein said (C^-Cgjalkyl substituent is optionally mono-, di- or tri-substituted independ- 
ently with halo, hydroxy. (Ci-C6)alkoxy. (Ci-C4)alkylthio, oxo or (Ci-Cejalkyloxycarbonyt; 

with the proviso that R,v.2 not methyl; 
Riv-3 is hydrogen or Q,v; 

wherein Q|v is a fully saturated, partially unsaturated or fully unsaturated one to six membered straight or branched 
carbon chain wherein the carbons other than the connecting carbon, may optionally be replaced with one heteroatom 
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selected from oxygen, sulfur and nitrogen and said carbon is optionally mono-, di- or tri-substltuted independently with 
halo, said carbon is optionally mono-substituted with hydroxy, said carbon is optionally mono-substituted with oxo, said 
sulfur is optionally mono- or di-substituted with oxo, said nitrogen is optionally mono- or di-substituted with oxo, and 
said carbon chairt is optionally mono-substituted with 7,^; 

5 wherein V|v is a partially saturated, fully saturated or fully unsaturated three to eight membered ring optionally 

having one to four heteroatoms selected independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting 
of two fused partially saturated, fully saturated or fully unsaturated three to six membered rings, taken independently, 
optionally having one to four heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said \/,v substituent is optionally mono-, di-, tri-, or tetra-substituted independently with halo, (C^-C^) 

10 alkyi, (C2-Cg)alkenyl. hydroxy, (C^-Cgjalkoxy. (Ci-C4)alkylthio, amino, nitro, cyano.oxo, carboxamoyl.mono-N-ordi-N. 
N-(Ci-Cs) alkylcarboxamoyi, carboxy. (Ci-Cs)alkyloxycarbonyl, mono-N- or di-N,N-{C^-Cs)alkylamino wherein said 
(Ci -C6)alkyl or (C2-Ce)alkenyl substituent is optionally mono-, di- or tri-substituted independently with hydroxy, (C^ -Cs) 
alkoxy, (Ci-C4)alkylthio, amino, nttro, cyano, oxo. carboxy, (Ci-C6)alkyk>xycarbonyl, mono-N- or di-N,N-(Ci-CQ) 
alkylamino, said (C,-C6)alkyl or (C2-C6)alkenyl substltuents are also optionally substituted with from one to nine fluo- 

15 rines; 

wherein Q^^^ a fully saturated, partially unsaturated or fully unsaturated one to six membered straight or branched 
carbon chain wherein the carbons, other than the connecting carbon, may optionally be replaced with one heteroatom 
selected from oxygen, sulfur and nitrogen and said carbon Is optionally mono-, dl- or tri-substituted independently with 

^ halo, said cart)on is optionally mono-substituted with hydroxy, said carbon Is optionally mono-substituted with oxo, said 
sulfur is optionally mono- or di-substituted with oxo, said nitrogen is opttonally mono- or dl-substltuted with oxo, and 
said carbon chain is optionally mono-substituted with V|y.^; 

wherein is a partially saturated, fully saturated or fully unsaturated three to six membered ring optionally 
having one to two heteroatoms selected independently from oxygen, sulfur and nitrogen; 

wherein said V|v.i substituent is optionally mono-, di-, tri-, or tetra-substltuted Independently with halo, {Ci-Cg) 
alkyi. (Ci-Ce)alkoxy, amino, nitro. cyano, (Ci-Ce)alkyloxycarbonyl, mono-N- ordl-N,N-(Ci.Ce)alkylamino wherein said 
(Ci-Ce)alkyl substituent is optionally mono-substrtuted with oxo, said (Ci-CQ)alkyl substituent is also optionally substi- 
tuted with from one to nine fluorines; 

wherein either R,v^3 must contain Vjy or R,v^ must contain Vj^.^; R,v.3, R,yr^. R^j and Rjys^ are each independ- 

30 entty hydrogen, a bond, nitro or halo wherein said bond is substituted with T^v or a partially saturated, fully saturated 
or fully unsaturated (C^-C^a) straight or branched carbon chain wherein carbon, may optionally be replaced with one 
or two heteroatoms selected independently from oxygen, sulfur and nitrogen wherein said carbon atoms are optionally 
mono-, di- or tri-substituted independently with halo, saki cartoon is optionally mono-substituted with hydroxy, said 
carbon is optionally mono-substituted with oxo, said sulfur is optionally mono- or di-substituted with oxo, said nitrogen 

35 is optionally mono- or di-substituted with oxo, and said carbon is optionally mono-substituted with T,v; 

wherein T,v is a partially saturated, fully saturated or fully unsaturated three to eight membered ring optionally 
having one to four heteroatoms selected independently from oxygen, sulfur and nitrogen, or, a bicycle ring consisting 
of two fused partially saturated, fully saturated or fully unsaturated three to six membered rings, taken independently, 
optionally having one to four heteroatoms selected independently from nitrogen, sulfur and oxygen; 

40 wherein sakj T,y substituent is optionally mono-, di- or tri-substituted Independently with halo, (Ci-C6)alkyl, 

(C2-C6)alkenyl, hydroxy. (Ci-Cfijalkoxy, {Ci-C4)alkylthio, amino, nitro, cyano. oxo. carboxy. (Ci-C6)alkyloxycarbonyl, 
mono-N- or dl-N,N-(C,-C6)aikylamino wherein said (Ci-Ce)alkyl substituent is optionally mono-, dl- or tri-substituted 
independently with hydroxy. (C^ -C6)aIkoxy, {Ci-C4)alkylthio, amino, nitro, cyano, oxo, carboxy, (Ci-CgjalkyloxycartDO- 
nyl, mono-N- or di-N,N-{Ci-C6)alkylamino, said (Ci-C6)alkyl substituent is also optionally substituted with from one to 

^ nine fluorines; and 

wherein Rp^^ and R,v^, or and Rj^.^. and/or Riv.7 and R,v.a may also be taken together and can form at 
least one four to eight membered ring that Is partially saturated or fully unsaturated optionally having one to three 
heteroatoms independently selected from nitrogen, sulfur and oxygen; 

wherein said ring or rings fomned by R,v.5 and R|v-6. R|v-6 ^n-j* and/or and R|v-8 ^re optionally mono-, 

so di- ortri-substltuted independently with halo, (C^-Cgjalkyl, (C^-C4)alkylsulfonyl, (C2-CQ)alkenyl, hydroxy, (C^-Cs) alkoxy, 
(C^ -C4)alkylthio, amino, nitro. cyano, 0x0. cartjoxy, (C^Cejalkyloxycarbonyl. mono-N- or di-N.N-(Ci-C6)alkylamino 
wherein said (C^'Cs)alkyl substituent is optbnally mono-, di- or tr1-sut)stituted independently with hydroxy, (C^-Cg) 
alkoxy, (C^-C^jalkyithio, amino, nitro. cyano. 0x0. carboxy, (C^-CQ)alkyloxycart>onyl, nrtono-N- or dl-N.N-(C^-Cs} 
alkylamino, said (C,-Cg)alkyf substituent is also optionally substituted with from one to nine fluorines; 

55 with the proviso that when R,v-2 carboxy 1 or (C^ -04)31 kylcarboxyi, then R|v.i is not hydrogen. 

[0091] Compounds of Formula IV and their methods of manufacture are disclosed in commonly assigned United 
States Patent No. 6,197,786. United States Application Serial No. 09/685,3000 filed 10/10/00. and PCT Publication 
No. WO 00/1 71 64. all of which are incorporated herein by reference in their entireties for alt purposes. 
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IV: 



[0092] In a preferred embodiment, the CETP inhibitor is selected from one of the following compounds of Formula 

[2S,4S1 4H(3.5-bis-tnfluoromethy|.benzyl)-methoxycafbony|.amino].2-isopropyl-6-tr^ 4.dihydro-2H- 
quinoline-1-carboxylic acid isopropyl ester: umyuro 

5 [2S,4S1 ^(3.5'bis-trifIuoromethy(-ben2yl)-methoxycafbony|.anriinol-6-chloro-2-cyciopropy|.3,4K^ 

ollne-1-carboxyllc acid isopropyl ester; 

[2S,4S1 2-cyc(opropy|.4^(3.5-dlchloro-benzyl)-methoxycafbonyl-amino]-6-trifluoromethyl-3,4.dlhydro-2H.q 
line-1 -carboxylic acid isopropyl ester; 

[2S.4S1 4-[(3.5-bis-trmuoromethyl-ben2yl)Hrnethoxycarbony|.amino]<2-cyclopropyl-6.trifluo 
10 2H-qulnoline-1-cafboxylic acid tert-butyl ester; ' ^ 

[2R,4R] 4-[(3,5-bis-trifluoromethyl-ben2yl)-methoxycarbonyl-amino]-2K:yclopropyl-6-trifluoromethvl-^ 
2H-quinaline-1 -carboxylic acid isopropyl ester; ' 

[2S,4S1 4.[(3.5-bis-trlfluoromethy|.benzyl)-methoxycarbony|.aminol-2<ycIopropyl-6-trifluoromet^ 
2H-quinoline-1 -carboxylic acid isopropyl ester; ' 

[2S.4SI 4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbony!.amino]-2-cyclobutyl-6-trifluoromet^ 
2H-quinoline-1 -carboxylic acid isopropyl ester; • 

[2R,4S1 4-[(3,5-bls-trifIuoromethyl-benzyl)-methoxycarbony|.amino]-2-ethyl-6-trffluoromethyl-3,4-dlhydro-2H-^ 
nollne-1 -carboxylic acid Isopropyl ester; 

[2S,4S] 4-((3,5-bis-trlfIuoromethyl-benzyl)-methoxycarbonyl-amino)-2-methoxymelhyl-6-trifluoromethyl-3 4-di^ 
dro-2H-quinoline-1 -carboxylic acid isopropyl ester; 

[2R.4S1 4-[(3,5-bls-trmuoromethyl-benzyl)-methoxycarbonyl-aminoh2-ethyl-6-trifiuoromethyl-3,4-dihydro-2H^^ 
noline-1 -carboxylic acid 2-hydroxy-ethyl ester; 

[2S.4S1 4-[(3,5-bis-trifluoromethy|.benzyl)-methoxycarbonyl-amino]-2-cyclopropyl-6-trifluorometh 
2H-quinoline-1 -carboxylic acid ethyl ester; 

[2R.4S1 4-[(3.6-bis-trifluoromethyl-ben2yl)-methoxycarbonyl-amino]-2-ethyl-6-trifluoromethyl-3i4-dlhydro^^ 
noline-1 -carboxylic acid ethyl ester; 

[2S,4S1 4-[(3.5-bls-trifIuoromethyl-benzyl)-methoxycarbony|.amffio]-2-cyclopropy|.6-trifluoromet 
2H-quinollne-1-carfooxylic acid propyl ester; and 

[2R.4SI 4.[(3,5-bis-trifluoromethyl-ben2yl)-methoxycarbonyl-amino]-2-ethyl-6-trifiuoromethy|.3,4-dih 
30 noline-1 -carboxylic acid propyl ester. 

[0093] Another class of CETP inhibitors that finds utility with the present invention consists of 4-amino substituted- 
2-substituted-1.2,3,4,-tetrahydroquinolines, having the Formula V 

35 

pv-s rsi 

R-^ 1 

40 



15 



20 



25 



45 




Formula V 

50 

and phanmaceutically acceptable salts, enantiomers, or stereoisomers of said compounds; 
wherein R^l, is Y^, Wy-Xy or Wy-Yy; 
wherein Wy is a carbonyl, thiocarbonyl, sulfinyl or sulfonyl; 
Xy is -O-Yy, -S-Yy. -N{H)-Yy or -N-(Yv)2; 
S5 Wherein Yy for each occun^ence is independently Zy or a fully saturated, partially unsaturated or fully unsaturated 

one to ten membered straight or branched carbon chain wherein the carbons, other than the connecting carbon, may 
optionally be replaced with one or two heteroatoms selected independently from oxygen, sulfur and nitrogen and said 
carbon is optionally mono-, di- ':r tri-substituted independently with halo, said carbon is optionally mono-substituted 
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with hydroxy, said carbon is optionally mono-substituted with oxo. said sulfur is optionally mono- or di-substituted with 
oxo. said nitrogen is optionally nrwno-, or di-substituted with oxo. and saidcartson chain is optionalty mono-substituted 
with Zy; 

wherein is a partially saturated, fully saturated or fully unsaturated three to eight membered ring optionally 
5 having one to four heteroatoms selected independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting 

of two fused partially saturated, fully saturated or fully unsaturated three to six membered rings, taken independently. 

optionally having one to four heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said Zy substituent is optionally mono-, di- or tri-substituted independently with halo, (C2-C6)alkenyl, 

(C^-Cs) alkyi, hydroxy, (Ci-Cs)alkoxy, (C,-C4)alkytthlo, amino, nitro, cyano, oxo, carboxy. (C^j-Cgjalkyloxycarbonyl, 
10 mono-N- or di-N,N-(C^-Ce)alkylamino wherein said (C^-Ce)alkyl substituent is optionally mono-, di- or tri-substituted 

independently with halo, hydroxy, (C,-C6)alkoxy. (Ci-C4)alkyrthio, amino, nitro, cyano, oxo. carboxy. (C^-Cg)alkyloxy- 

carbonyt, mono-N- or dl-N.N-(C^-CQ)alkylaminO: said (Ci-C5)alkyt substituent is also optionalty substituted with from 

one to nine fluorines; 

[0094] Rv.2 is a partially saturated, fully saturated or fully unsaturated one to six membered straight or branched 
IS carbon chain wherein the carbons, other than the connecting carbon, may optionally be replaced with one or two 
heteroatoms selected independently from oxygen, sulfur and nitrogen wherein said carbon atoms are optionally mono-, 
di- or tri-substituted independently with halo, said carbon is optionally mono-substituted with oxo, said carbon Is op- 
tionally mono-substituted with hydroxy: said sulfur is optionally mono- or dl-substltuted with oxo. said nitrogen Is op- 
tionally mono- or di-substituted with oxo; or said Rv.2 is a partially saturated, fully saturated or fully unsaturated three 
20 to seven membered ring optionalty having one to two heteroatoms selected independently from oxygen, sulfur and 
nitrogen, 

wherein said Rvl2 ring is optionally attached through (Ci-C4)alkyl; 

wherein said Rv.2 ring is optk>nally mono-, di- or tri-substituted Independently wfth hak>. (C^-C^alkenyl. (C^-Cg) 
alkyl, hydroxy, (C^ •Ce)alkoxy, (C<,-C4)aikylthio, amino, nitro. cyano, oxo, carboxy. (Ci-Cg)alkyloxycarbonyl, mono-N- 
25 or di-N,N-(C^-Ce)aikylamino wherein said (C^-Cs)alkyl substituent is optionally nrwno-, di- or tri-substituted independ- 
ently with halo, hydroxy, (C^-Ce)alkoxy. (C^-C4)alkylthio. oxo or (C^-CQ)aikyfoxycarbonyl; 
Ry^ is hydrogen or Qy; 

wherein Qy is a fully saturated, partially unsaturated or fully unsaturated one to six nnembered straight or branched 
carbon chain wherein the carbons, other than the connecting carbon, may optionally be replaced with one heteroatom 

30 selected from oxygen, sulfur and nitrogen and said carbon is optionally mono-, di- or tri-substituted independently with 
halo, said carbon is optionally mono-substituted with hydroxy, said carbon is optionally mono-substituted with oxo, said 
sulfur is optionally mono- or di-substituted with oxo. said nitrogen is optionally mono-, or di-substituted wrtii oxo. and 
said carbon chain is optionally mono-substituted with Vy; 

wherein Vy is a partially saturated, fully saturated or fully unsaturated three to eight membered ring optionally 

35 having one to four heteroatoms selected independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting 
of two fused partially saturated, fully saturated or fully unsaturated three to six membered rings, taken independently, 
optionatiy having one to four heteroatoms selected Independently from nitrogen, sulfur and oxygen; 

wherein said Vy substituent is optionally mono-, di-. tri-, ortetra-substituted independently with halo, (C<|-Ce)alkyt, 
(C2-C6)alkenyl, hydroxy, (C^-Ce]alkoxy. (Ci-C4)alkylthio, amino, nitro. cyano, oxo, carisoxamoyl. mono-N- or di-N. 

^0 N-(C^-C5) alkylcart^oxamoyl, carboxy, (C^-Cg)alkytoxycarbonyl. mono-N- or dt-N,N-(Ci-Ce)alkylamino wherein said 
(C^-Ce)alkyl or (C2-Cg)alkenyl substituent is optionally mono-, di- or tri-substituted independently with hydroxy, (C^-Cg) 
alkoxy, (C^-C4)alkylthio. amino, nitro. cyano, oxo, carboxy, (C^-Ce)alkyloxycarbonyl, nnono-N- or di-N,N-(C^'Cg) 
alkytamino, said (Ci-Ce)alkyl or (02-06)^^^®^' substituents are also optionally substituted with from one to nine fluo- 
rines; 

45 Ry^ is cyano, formyl. Viy^^Q^^, VVv-iVy.t. (CvC4)alkyleneVy.i or Vy.2; 
wherein Wyui 13 carbonyl. thtocartx>nyl. SO or SO2, 

wherein Qy.^ a fully saturated, partially unsaturated or fully unsaturated one to six membered straight or branched 
carbon chain wherein the carbons may optionally be replaced with one heteroatom selected from oxygen, sulfur and 
nitrogen and said carbon is optionally mono-, di- or tri-substituted independently with halo, said carbon is optionally 
50 mono-substituted with hydroxy, said carbon is optionally mono-substituted with 0x0, said sulfur is optionally mono- or 
di-substituted with 0x0, said nitrogen is optionally mono-, or di-substituted with 0x0, and said carbon chain is optionally 
mono-substituted with Vy.^; 

wherein Vy.^ is a partially saturated, fully saturated or fully unsaturated three to six membered ring optionally 
having one to two heteroatoms selected independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting 
55 of two fused partially saturated, fully saturated or fully unsaturated three to six membered rings, taken independently, 
optionally having one to four heteroatoms selected independently from nitrogen, sulfur and oxygen; 

wherein said Vy.^ substituent is optbnally mono-, di-, tri-, ortetra-substituted independently with halo. (C^-Ce) 
alkyl. (Ci-C6)alkoxy, hydroxy. 0x0, amino, nitro. cyano, (C^-Ce)alkyloxycarbonyl, mono-N- ordi-N.N-(C,-Cg)alkylamino 



21 



SNSOOCia <EP l269904Aa_L> 



EP 1 269 994 A2 



wherein said (CrCe)all<yl substituent is optionally nfiono-substituted with oxo said (C -r \uu^m . K-»i» . . 
optionally substituted with from one to nine fluorines: (C,-Ce)alkyl substituent is also 

wherein Vy-a is a partially saturated, fully saturated or fully unsaturated five to seven 
one to four heteroatoms selected independently from oxygenTJan^^J^V ^ 

o'^x'^r'" ^^-^ « optionally mono-, di- or tri-substituted independently with halo (C -C lalkvi 

(C,-Ca)alkoxy. hydroxy, or oxo wherein said (C,-C2)alkyl optionally has from one to f«,e fluorines and ' ' 
Wherein f^va does not include oxycarbonyl linked directly to the C* nitrogen- 
wherein either Ry.j must contain Vy or Ry^ must contain Vy., ; 

T ^""f ^"^ '^'1-* *"<^ependently hydrogen, a bond, nitro or halo wherein said bond is substituted ^vit h 

Tv or a partially saturated, fully saturated or fulV unsaturated (C,-C„) straioht or branched 1 
carbon may optionally be replaced with one or J heteroatoms ieS ZZn::XTr^^^^^^ 
IZTr" °^ «"-^"b-tituted independenTwTh Jo Scaio^^^^^ 

Sno ?.T!T « '"ono-subsututed with oxo. sakS Tu'ris optTonalS 

srnXm:"^^^^^^^^^^ 

hevin™ t« J:^^^\^^'^1^ ^r^tea. fully saturated or fWly unsaturated three to twelve membered ring optionally 
having one to four heteroatoms selected Independent^ from oxygen, sulfur and nitrogen, or a bfc^lte ring consistS 
Of h«o fused partial^ saturated, fully saturated or fully unsaturated three to six memtered rings. S IndepenSv 
optionally having one to four heteroatoms selected independently from nitrogen, sulfur and oxygen- 

w'leremsaidTvSubstituentisoptionallymono-.dhortri-SQbstitutedindependently /c,-C ) 

alkenyl, hydroxy. (Ci-C,)alkoxy. (CvC^alkytthio. amino, nitio.cyano, oxo, cartwxy, (C,-C«)alkytoxv^Sonvr mSo n 

ent^^ with hydroxy. (Ci-C6)alkoxy, (C,-CJalkylthlo. amino, nitro. cyano. oxo. carboxy. (C,-C«)alkvloxvoarbonvlmo 
no-N- or di-N.N-(C,-Ce)a.kylamino. said (C,-Ce)alky. substituent also optionally has froi one! „7nXn^^^^^^ 

Wherein Rv.5 and Ry^. or Ry^ and Rv.^. and/or R^.^ and Ry-g may also ba taken together and can form at least 
one nng that ,s a partially saturated or fully unsaturated four to eight membered ring ofSonally hav^J oTto thr^ 
heteroatoms independently selected from nitrogen, sulfur and oxygen- -y naving one to three 

tri.,„^!^S!I ^t** ""^ fo"ned by R^^ and R^,, or Ry., and R^,. and/or Ry., and Ry^ are optionally mono-, dl- or 
c -^^2^^-'"'^*"''^"*'^*^*' (^i-C6)alkyl. (C,-C,)alkylsutfonyl. (C^-Cejalkenyl. hydroxy. (C,<;e)alkor 
S-l'*^ ^?!^' T'"?:"*^"' (C,-C6)alkyloxycarbonyl. mono-N- or di-N.N-(C,-cialSlamino 

T,r.T,% V^\^^^^ substituent is optionally mono-, di- or trI-substituted independently with hydroxy, \c,-C,) 
a koxy, (Ci-C4)a kylthio ammo, nitro, cyano, oxo. carboxy. (C,-Cs)alkyloxycarbonyl. mono-N- or di-N,N- C -c! 
alkylamino. said (C,-C6)alkyl substituent also optk>nally has from one to nine fluorines a, -n.in (i., t.^) 

S P^flZTT.a. °' '"^""^acture are disclosed in commonly assigned United 

f^l^ ^ ^"'ted States Patent Application Serial No. 09/671,221 filed September 27 2000 and 

r^L?" f"*- "^'^ ^' ^" °' incorporated herein by reference in their entireties for ail purposes 

(0096J In a preferred embodiment, the CETP Inhibitor is selected from one of the foltowing compounds of Forrriula V: 

[23,48] 4-{(3.5-bis-trifluoromethyl-ben2yl)-fomiyl-aminoh2-cyclopropyl-6-trifluoromethyl-3,4-dihydro-2H-qulno- 
line-1 -catboxyUc acid Isopropyl ester ^ r 

[2S.4SI 4-{(3.5-bi8-triflucromethyl-benzyl)-fomiyl-amino]-2-cyck5propyl-6-trifluoromethyl-3,4-dihydro-2H-quino- 
line- 1 -carboxylic acid propyl ester; 

[2S,4S| 4-[acetyl-(3.5-bis-tritluoromethyl-benzyl)-aminoJ-2-cyck3propyl-6-trifluoromethyl-3,4-dihydro-2H-quino- 
line-1-caitoxylic acid tert-butyl ester; 

•« t2R.4SJ 4-(acotyl-(3,5-bl8-trlfluoromethyl-ben2yl)-amino|-2-ethyl-6-trifluoromethyl-3.4-dihydro-2H-qulnollne-1- 

cartwxylto acM Isopropyl ester; 

[2R,4SJ 4-{acetyl-(3.5-bis-trifluoromethyl-ben2yl)-aminol-2-methyl-6-trinuoromethyl-3.4-dihydro-2H-quinoline-1- 
cartMxylte add ethyl ester; 

t2S,4Sl 4-{1 -(3.5-bis-trifluoromethyl-benzyl)-ureido]-2-cycfcjpropyl-6-trifluoromethyl-3.4-dihydro-2H-quinoline-1 - 
carboxylic add isopropyl ester; 

[2R.4SI •*-[acetyl-(3.S-bis-trifluoromethyl-benzyl)-aminol-2-ethyl-6-trifluoromethyl-3.4-dihydro-2H-quinoline-1- 
cartioxylic add ethyl ester; 

[2S.4S14-[acetyl-(3.S-bi84rifluoromethyl-benzyl)-amino]-2-methoxymethyl-6-tnfluoromothyl-3.4-dihydro-2H-quin- 
olino-1 -carboxylic acid isopropyl ester; 

« [2S,4S) 4-(acetyl-(3.5-bis-trifluoromethyl-benzyl)-aminoJ-2-cyclopropyl-6-trifluoromethyl-3.4-dihydro-2H-quino- 

line-1 -caiboxylic acid propyl ester; 

[2S.4SJ 4-(acety»-(3.S-bis-trifluoromethyl-ben2yl)-aminol-2-cyclopropyl-6-trifluoromethyl-3.4-dlhydro-2H-quino- 
line-1 -carboxylk: acid ethyl ester; 
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[2R,4S1 4-[(3.5-bis-tnfluoromethyl-ben2yl)-formyl-amino]-2-ethyl-6-trifluoromethyl-3 
carboxylic acid isopropyl ester 

[2R,4S1 4^(3.5-bis-trifluoromethyl-benzyl)-formyl-aminol-2-rriethyl-6-trifluor^ 
carboxylic acid ethyl ester; 

[2S,4S] 4-[ac8tyl-(3.5-bls-tnfluoromethyl-benzyl)-aminol-2<yc!opropyl-6-trifluoromethyl-3,^ 
llne-1 -carboxylic acid isopropyl ester; 

[2R.4S1 4-[(3,5-bls-trifluorornethyl-benzyl)-foiTnyl-arTiinol-2-ethyl-6-trifluoronnethyl-3,^ 
carboxylic acid ethyl ester; 

t2S,4SJ 4-[(3,5-bis4rifluoroniethyl-benzyl)-fonTiyl-amino]-2-cyclopropyl-6-trifluoromethyl-3,4-dihydro-2H 
line- 1 -carboxylic acid ethyl ester; 

[2R,4S1 4-[{3,5-bls-trifluoronriethyl-benzyl)-forrnyl-arnino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H^ 
carboxylic acid isopropyl ester; and 

[2R,4S] 4-[acetyl-(3,5-bis-trifluoronnethy!-ben2yl)-arnino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinon 
carboxylic acid isopropyl ester. 

[0097] Another class of CETP inhibitors that finds utility with the present invention consists of cycloalkano-pyridlnes 
having the Fomiula VI 




Formula VI 



and phamriaceuticaity acceptable salts, enantlomers. or stereoisomers of said compounds: 
in which 

[0098] Avi denotes an aryl containing 6 to 10 carbon atoms, which is optionally substituted with up to five identical 
or different substituents in the form of a halogen, nitro. hydroxy!, trifluoromethyl, trifluoromethoxy or a straight-chain or 
branched alkyi, acyl, hydroxyalkyl or alkoxy containing up to 7 carbon atoms each^ or in the fonm of a group according 
to the fonmula -BNRvkoRvm. wherein 

[0099] Rvi.3 and Ryi^ are identical or different and denote a hydrogen, phenyl or a straight-chain or branched alky! 
containing up to 6 carbon atoms^ 

[0100] Dvi denotes an aryl containing 6 to 10 carbon atoms, which is optionally substituted with a phenyl, nitro. 
halogen, trifluoromethyl or trifluoromethoxy, or a radical according to the formula Rvi-s'^vi': 




^vi-e 



or Rvi.9-T"vi-Vvi-Xvi, wherein 

f^vi-€ ^1-9 cJenote, independently from one another, a cycloalkyi containing 3 to 6 carbon atoms, or 
an aryl containing 6 to 10 carbon atom or a 5- to 7-membered, optionally benzo-condensed, saturated or unsaturated, 
mono-, bi- or tricyclic heterocycle containing up to 4 heteroatoms from the series of S, N and/or O, wherein the rings 
are optionally substituted, in the case of the nitrogen-containing rings also via the N function, with up to five identical 
or different substituents in the form of a halogen, trifluoromethyl. nitro, hydroxyl, cyano, carboxyl, trifluoromethoxy, a 
straight-chain or branched acyl. alkyI, alkylthio. alkylalkoxy, alkoxy or alkoxycarbonyl containing up to 6 carbon atoms 
each, an aryl or trifluoromethyl-substltuted aryl containing 6 to 10 carbon atoms each, or an optionally benzo-con- 
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«f ?n fhi f ^-'"«'"bered heterocycte containing up to 3 heteoatoms from the series of S N and/or O and/ 

or .n the form of a S;o"P according to the formula BORvmo. -SRv..ii. -SO,flvM2 or 8NRvM3RvM.:wher2^^ 

^ '^^lO.Hywi, arid Hvi-12 denote, independently from one another, an aryl containing 6 to 10 carbon atoms which 

or b.L"oX t^;!"' T '° °' substituents in the fom, of a phen'yi. halogen S a sSt-chain 

or branched alkyl containing up to 6 carbon atoms, aauaiyiu widin 

Rvn3 and Rvn* are identical or different and have the meaning of Ry,^ and Rw^. given above or 
Rvi-s and/or Ryi^ denote a radical according to the fomiula 



Rv!-? denotes a hydrogen or halogen, and 

al^«w"'"*^'if?*'^^t^.^.^'^'°^®"' ^*^Q.t"f»"o^on^ethyl. hydroxyl. trifluoromethoxy. a straight-chain or branched 

alkoxy or atkyi containing up to 6 carbon atoms each, or a radical according to the fomiula 



•NRvMS^^VI-IS' 



wherein 

Rvi.i5 and Ry^e are identical or different and have the meaning of Ry,^ and Rvm given above, or 

Rvi.7 and Ry,^ together form a radical according to the formula =0 or =NRvi 17. wherein 

RvM7 denotes a hydrogen or a straight^hain or branched alkyl. alkoxy or ac^l containing up to 6 carbon atoms 

eacn, 

Lv, denotes a stralght^ain or branched alkylene or alkenylene chain containing up to 8 carbon atoms each 
which are optionally substituted with up to two hydroxyl groups. 

Tv, and Xv, are identk:al or different and denote a straight-chain or branched alkylene chain containing up to 8 
carbon atoms, or ' » k o 

Ty, or Xv) denotes a bond. 

Vy, denotes an oxygen or sulfur atom or an BNRy^^Q group, wherein 

RvM8 denotes a hydrogen or a straight-chain or branched alkyl containing up to 6 carbon atoms or a phenyl 
Ev, denotes a cycloalkyi containing 3 to 8 carbon atoms, or a straight-chain or branched alkyl containing up to 8 
cartjon atoms, which is optionally substituted with a cycloalkyi containing 3 to 8 carbon atoms or a hydroxyl, or a phenyl 
which IS optionally substituted with a halogen or trifluoromethyL / • 

Rvi-1 and Rv^2 together form a straight-chain or branched alkylene chain containing up to 7 carbon atoms which 
must be substituted with a carbonyl group and/or a radical according to the formula 



00 ^'^11 V °"vi-.. or 1.2T (CRvwoRv..2,)b 

wherein 

a and b are identical or different and denote a number equaling 1 , 2 or 3, 

Rvi.i9 denotes a hydrogen atom, a cycloalkyi containing 3 to 7 carbon atoms, a straight-chain or branched sily- 
lalkyl containing up to 8 carbon atoms, or a straight-chain or branched alkyl containing up to 8 carbon atoms, which is 
optionally substituted with a hydroxyl, a straight-chain or a branched alkoxy containing up to 6 carbon atoms or a 
phenyl, which may In turn be substituted with a halogen, nitro. trifluoromethyl, trifluoromethoxy or phenyl ortetrazole- 
substituted phenyl, and an alkyl that is optionally substituted with a group according to the fomiula BORv,.22, wherein 
Rvi.22 denotes a straight-chain or branched acyl containing up to 4 carbon atoms or benzyl, or 
Rvn9 denotes a straight-chain or branched acyl containing up to 20 carbon atoms or benzoyl, which is optionally 
substituted with a halogen, trifluoromethyl, nitro or trifluoromethoxy, or a straight-chain or branched fluoroacyl contain- 
ing up to 8 carbon atonns, 
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Rvi-20 and Rvi.2i a**® identical or different and denote a hydrogen, phenyl or a straight-chain or branched alkyi 
containing up to 6 carton atoms, or 

Rvi-20 and Rvi.2i together form a 3- to 6-membered cart)ocyclic ring, and a the carbocydic rings formed are 
optionally substituted, optionally also geminally, with up to six identical or different substituents in the fomi of trifluor- 
5 omethyl, hydroxyl, nitrile. halogen, carboxyl, nitro, azido, cyano. cycioaikyi or cydoalkyioxy containing 3 to 7 carbon 
atoms each, a straight-chain or branched alkoxycarbonyl, alkoxy or aikylthto containing up to 6 carbon atoms each, or 
a straight-chain or branched alkyI containing up to 6 carbon atoms, which is in turn substituted with up to two identical 
or different substituents in the form of a hydroxyl, benzyloxy, trifluoromethyl, benzoyl, a straight-chain or branched 
alkoxy, oxyacyl or carboxyl containing up to 4 carbon atoms each and/or a phenyl, whk:h may in turn be substituted 
10 with a halogen, trifluoromethyl or triftuoromethoxy, and/or the carbocyclk: rings formed are optionally substituted, also 
geminally, with up to five identical or different substituents in the form of a phenyl, benzoyl, thiophenyl or sulf onylbenzyl, 
which in tum are optionally substituted with a halogen, trifluoromethyl, trifluoromethoxy or nitro, and/or optionally in 
the form of a radical according to the formula 

1 .2 ^ (CH2)c 
-SO2-C6H5. -(CO)dNRvi.23Rvi-24 or =sO, 

20 wherein 

c is a number equaling 1 , 2, 3 or 4, 
d is a number equaling 0 or 1 , 

Ry}.23 and Rvi-24 identical or different and denote a hydrogen, cycioaikyi containing 3 to 6 carbon atoms, a 
straight-chain or branched alkyI containing up to 6 carbon atoms, benzyl or phenyl, which is optionally substituted with 
25 up to two identical or different substituents in the form of halogen, trifluoromethyl, cyano, phenyl or nitro, and/or the 
carbocyciic rings formed are optionally substituted with a spiro-linked radical according to the formula 



30 



35 



< 




W„.V„ ^(C«vM7«vi-28)t ( } \ /=0 or ( 



Wherein 

Wy, denotes either an oxygen atom or a sulfur atom, 

Yyi and Y=y| together fomi a 2- to 6Hmembered straight-chain or branched aikylene chain, 

e is a number equaling 1 , 2, 3, 4, 5, 6 or 7, 
40 f is a number equaling 1 or 2, 

Rvi-25» f^i-26' ^i-27' ^1-28' ^i-29» ^^/i-so ^1-31 ^^e identical or different and denote a hydrogen, trifluor- 
omethyl, phenyl, halogen or a straight-chain or branched alkyi or alkoxy containing up to 6 carbon atoms each, or 

Rvi-2S and Rvh26 ^^27 3"d Rvi.a9 each together denote a straight-chain or branched alkyi chain containing 
up to 6 carbon atoms or 

4^ Rvh2S ^d Rvi.26 Rvi-27 ^'^d Rvi.2B together fonn a radteal according to the formula 
wherein 

Wy, has the meaning given above. 
55 g is a number equaling 1.2.3, 4, 5, 6 or 7, 

Rvi.32 and Rvi.33 together form a 3- to 7-membered heterocycle, whfch contains an oxygen or sulfur atom or a 
group according to the formula SO, SO2 or BNRvi.34. wherein 

Rvi.34 denotes a hydrogen atom, a phenyl, benzyl, or a straight-chain or branched aikyl containing up to 4 carison 
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t^eoT ^^"^ ^ '"^ of 5(6H)-quinolone8. 3.benzoyl-7,8Hlihydro-2.7.7-tnmethyl- 

Z%i a'Sa^'Ti'^. f'f ^T'f "^^oT manufacture are disclosed in European Patent Application 

5 ^LZ^t!^lrl'^''T ^"^'^^ l^'^"* NO. 6,069.148. all of which are 

9 incorporated herein by reference in their entireties for all purposes. 

[01021 In a preferred embodiment, the CETP inhibitor is selected from one of the following compounds of Fonnula VI: 

2-cyclopentyl-4-(4-fluorophenyl)-7.7-dimethyl-3-(4-trifluoromethylben2oylH.6.7.8-tetrahydfo-1 H-quinolin-5-one- 
2-cyclopentyl-4-(44luorophenyl)-7,7-dlmethyl-3-(4-trffluoromethylbew 

!fySE!i^^ 

p-(t-butyWimethylsilanyloxy)-2<yclopentyl-4.(4-fluorophenyO-7,7-dimethy|.5.6.7,84etrahyd^^ 
luoromethylphenyO-methanone; ^ ' ^ 

[5-(t-butyWimethylsilanyloxy)-2^clopentyl-4-(4-fluorDphenyO-7.7-dimethyl-5,6.7,8.t^^ 
»* luoromethylphenyO-methanol; y ^ oy>n'* ini 

5-(t-butyldlmethylsilanyloxy)-2Kyclopentyl-4-(4-fluorophenyl)-3-£fiuoro-(4-trifluoromethylphenyl)-methvn 
7,7-dlmethyl-5,6.7,8-tetraliydroqulnollne;and 

2-<:yclop6ntyM-(4-fluorophenyl)- 3-[fluoro-{4-trlfluoromethylphenyl)-methyll-7,7-dimethyl-5.6,7.8-tetrahydroquin- 
olin*5-ol. 
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[0103] Another class of CETP inhibitors that finds utility with the present invention consists of substltuted-pyridines 
having the Fonnula VII 




Formula VII 

35 or a phaimaceuticalty acceptable salt or tautomer thereof, 
wherein 

Rvn.2 anci Ryj^e are independently selected from the group consisting of hydrogen, hydroxy, alkyi, fluorinated 
alkyl. fluonnated aralkyl. chlorofluorinated alkyl. cycloalkyl. heterocyclyl. aryl. heteroaryl, alkoxy, alkoxyalkyl. and alkox- 
ycarbonyl; provided that at least one of Rv,^2 and Rvi^e is fluorinated alkyl, chlorofluorinated alkyl or alkoxyalkyl: 

Rvii-3 IS selected from the group consisting of hydroxy, amido, arytearbonyl, heteroarylcaibonyl, hydroxymethyl 
•CHO, 

-COgRvii-Z' wherein Ry^y is selected from the group consisting of hydrogen, aikyt and cyanoalkyi; and 



J VIM 5a 



'^VII-16a 

H 

wherein Ryinsa is selected from the group consisting of hydroxy, hydrogen, halogen, alkylthio, atkenylthio. alky- 
nylthio, arylthio, heteroarytthio, heterocyclylthio, alkoxy. alkenoxy. alkynoxy, aryloxy, heteroaryloxy and heterocyclyloxy, 
and 

^ Rvii-i6a »s selected from the group consisting of alkyl. haloaikyi, alkenyt. haloaikenyl, alkynyl, haloalkynyl, aryl, 

heteroaryl, and heterocyclyl, arylalkoxy, trialkylsilyloxy; 

Rvih4 « selected from the group consisting of hydrogen, hydroxy, halogen, alkyl, alkenyl. alkynyl. cycloalkyl. 
cycloalkenyl. haloaikyi, haloalkenyl. haloalkynyl, aryl, heteroaryl. heterocyclyl, cycloalkylaikyl. cycloalkenylalkyl. ar^ 
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afkyi, heteroarylalkyl. heterocyclyfalkyi, cycloalkylalkenyl. cycloalkenylalkenyl, aralkenyl, hetereoarylalkenyl, hetero- 
cyclylalkenyl, alkoxy, alkenoxy, alkynoxy, aryloxy, heteroaryloxy, heterocyctyloxy, alkanoyloxy. alkenoytoxy. alkynoy- 
loxy, aryloyloxy, heteroaroyloxy, heterocycfyloyloxy, alkoxycarbonyl, alkenoxycarbonyl. alkynoxycarbonyl, aryloxycar- 
bonyl, heteroaryioxycarbonyl. heterocyclyloxycarbonyl, thio. alkylthio. alkenylthio. alkynylthio. aryfthio, heteroarylthio, 
hetefDcyclylthio, cycloalkyfthio, cycloalkenylthio, alkylthioalkyi, alkenylthioalkyl. alkynylthioalkyl. arytthioalkyi, heter- 
oarylthioaikyl, heterocyclylthioalkyl, afkylthioalkenyl, atkenylthioalkenyl, alkynylthioalkenyl, arylthioalkenyl. heter- 
oarytthioalkenyl, heterocyclythioalkenyl, alkylamino, alkenylamino, alkynylamino, arylamino, heteroarylamino, hetero- 
cyclylamino, aryldialkylamino, diarylamino, diheteroarylamino, alkylarylamino. alkylheteroarylamino, arylheteroar- 
ylamino, trialkylsilyi. trialkenylsilyi, triarylsilyl, 

-CO(0)N(Rv„.QaRy„.aj,). wherein Rvu-ga ^^vii-ab ^r® independently selected from the group consisting of alkyl. alke- 
nyl, alkynyl, aryl, heteroaryl and heterocyclyl. -SOgRvu- 9. wherein R^n^g is selected from the group consisting of hy- 
droxy, aikyi, alkenyl, alkynyl, aryl, heteroaryl and heterocyclyl -OP(0)(ORvinoa) (ORvii-iob). wherein Rv,j. and 
f^vii-iob ^re independently selected from the group consisting of hydrogen, hydroxy, alkyl, alkenyl, alkynyl, aryl, heter- 
oaryl and heterocyclyl, and -OP(S) (ORvh, (ORvimb). wherein Rvinu and Rvp-iib are independently selected 
from the group consisting of alkyt. alkenyl, alkynyl, aryl, heteroaryl and heterocyclyl; 

Rv(i.5 is selected from the group consisting of hydrogen, hydroxy, halogen, alkyl, aikenyl, alkynyl, cyctoalkyi, 
cycloalkenyl, haloalkyi, haloalkenyl, haloalkynyl, aryl, heteroaryl, heterocyclyl, alkoxy, alkenoxy, alkynoxy, aryloxy, het- 
eroaryloxy, heterocyclyloxy, alkylcarbonytoxyalkyi, alkenytoartoonyloxyalkyi, alkynytearbonytoxyalkyi, arylcarbonyloxy- 
alkyl, heteroarylcarbonyloxyalkyl, heterocyclylcarbonyloxyalkyl, cycloalkylalkyi, cycloalkenylalkyi, aralkyi, heteroaryla- 
Ikyl, heterocyclylalkyi, cycloalkylalkenyl, cycloalkenylalkenyl, aralkenyl, heteroarylalkenyl, heterocyclylalkenyl, alkylth- 
ioalkyi, cycloalkylthioalkyi, alkenylthioalkyl, alkynylthioalkyl, €uylthioalkyl, heteroarylthioalkyi, heterocyclylthioalkyl, 
alkylthioalkenyl, alkenylthioalkenyl, alkynylthioalkenyl, arylthioalkenyl, heteroarylthioalkenyl, heterocydylthioalkenyl, 
alkoxyalkyi, alkenoxyaJkyI, alkynoxylalkyi, aryloxyalkyi, heteroaryloxy alky I. heterocyclyloxyalkyi, alkoxyalkenyl, 
aikenoxyalkenyl, alkynoxyalkenyl, aryloxy alkenyl, heteroaryloxyalkenyl, heterocyclyloxyalkenyl, cyano, hydroxyme- 
thyl, -CO2RVIM41 wherein Rvim4 is selected from the group coneieting of alkyl, alkenyl. alkynyl, afyl, heteroaryl and 
heterocyclyl; 



H 



wherein Rvinsb 's selected from the group consisting of hydroxy, hydrogen, halogen, alkylthio, alkenylthio, alky- 
nylthk>. arylthio. heteroarylthio, heterocydylthlo, alkoxy, alkenoxy. alkynoxy, aryloxy, heteroaryloxy, heterocyclyloxy, 
aroyloxy. and alkylsutfonyloxy. and 

Rvi|.i6b is selected form the group consisting of alkyl, alkenyl, alkynyl, aryl, heteroaryl, heterocyclyl, arylalkoxy, 
and trialkylsilyloxy; 



11 ^^VII-17 

-CHg-S-C-N^ 

^VII-18 



wherein Ryit-i? and Ryii-is independently selected from the group consisting of alkyl, cycloalkyi, alkenyl. 
alkynyl, aryl, heteroaryl and heterocyclyl; 



1? 
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10 



15 



20 



25 



rocyciyi. toHvH-ao. ■'-'"vii-ai. and BRvi|.22C02Rvii. 23. wherein 

Rvii-ao is selected from the group consisting of alky), alkenyl. alkynyl, aryl. heteroarvl heterocvclvl aminoaikvi 
ammoalkenyl. amincalkynyl. aminoaryl, aminoheteroa,y,. aminoheterocycVl. ^kylhetero^t^SitZ^^^^^ 

Rvihai is selected from the group consisting of alkyl. alkenyl. alkynyl, aryl. heteroaryl, and heterocyciyi 
Mv|^a2 IS selected from the group consisting of aikylene or aryiene, and 

Rv„.a3 is selected from the group consisting of alkyl. alkenyl. alkynyl. aiyl, heteroaryl, and heterocyciyi; 

o 

II 

-C-NH-Rv,,,, 

f 

'8 selected from the group consisting of hydrogen, alkyl. cydoalkyl. alkenyl, alkynyl. aryl. heter- 
oaryl. heterocyciyi. aralkyi, aralkenyl. and aralkynyl; 7 . / r . y . 



t 

Wherein Rvii.25 is heterocyclylidenyl; 

\ 

^11-27 

35 > 

Wherein Rvit-26 a"cf By\^27 are independently selected from the group consisting of hydrogen, alkyl cvcioalkvl 
alkenyl, alkynyl. aryl. heteroaryl. and heterocyciyi; 



40 



45 



50 



t 

C-NH2 



o s 

II II 

C - C - NK 
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O 



II / 



tl-28 



5 . CHg - S - C - N 

10 wherein Rvi|.28 '^vl^29 independently selected from the group consisting of hydrogen, alkyl. cycloalkyi, 

alkenyl, alkynyl, aryl. heteroaryK and heterocyciyi; 



15 

- C -P - R^jj^ 
^11-31 

20 

wherein Ryihaoand Rviwi are independently alkoxy, alkenoxy. alkynoxy, aryloxy, heteroaryloxy, and heterocycly- 
loxy; and 



- C - S - Ryi 



30 Wherein Rvii.32 and Rymaa independently selected from the group consisting of hydrogen, alkyi, cycloalkyi. 

alkenyl, alkynyl, aryl, heteroaryl. and heterocyciyi; 

H 

I 

- C = N - OH 
C = C - SI(Rv„^3^ 
wherein Ryu-as ^ selected from the group consisting of alkyl alkenyl, aryl, heteroaryl and heterocyciyi; 

y^li-37 

45 / 

N 

^11-38 

SO 

wherein Rv».37 and Ryii-aa are independently selected from the group consisting of hydrogen, alkyl, cycloalkyi, 
alkenyl, alkynyl, aryl, heteroaryl, and heterocyciyi; 

55 
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/ 

- N=C 

\ 



-^11-39 



'^VII-40 



Wherein Rvi,.39 is selected from the group consisting of hydrogen, alkoxy, alkenoxy, alkynoxy aryloxv heteroarv- 
loxy. heterocyclyloxy, alkylthio, alkenylthio, alkynylthto, an^lthio. heteroarylthio and heterocyclytth!o and 
h«t« Jy'J:^ ^1^11 *f 9™"P consisting of haloalkyi, haloalkenyl. haloalkynyl, haloaryl, haioheteroaryl halo- 
heterocycM. cycloalkyi, cycloalkenyl. heterocyclylalkoxy. heterocyclylalkenoxy, heterocyclyiaikynoxy. alkylthto' afke- 
nylthio, alkynylthio. arylthfo. heteroarylthio and heterocydylthio ^ynoxy. ainynnio, aiKe 



wherein Rvimi is heterocyciyildenyl; 

Wherein Rv,Ma is selected from the group consisting of hydrogen, aikyi, alkenyl, alkynyl. aiyl. heteroaryl and 
neterocyclyl, and * ^ i 

FK/it-w is selected from the group consisting of hydrogen, alkyi, alkenyl, alkynyl, aryl, heteroaryl, heterocvcivl 
cydoalkyl. cydoaikenyl. haloalkyi. haloalkenyl. haloalkynyl, haloaryl, haioheteroaryl. and haloheterocyclyl; 



-NH-C-NH.R^.,^ 

wherein Rv,m4 'S selected from the group consisting of hydrogen, aikyl. cydoalkyl. alkenyl, alkynyl, aryl, heteroaryl 
and heterocydyl; * * ^ . r 

40 

- N = S = O; 

- N = C S: 

45 

- N = C = O; 

50 -Na; 



Wherein R^ij^ is selected from the group consisting of hydrogen, alkyI, alkenyl. alkynyl. aryl, heteroaryl, hete- 
rocyclyl. haloalkyi. haloalkenyl. haloalkynyl, haloaryl. haioheteroaryl. haloheterocydyl. heterocydyl. cycloalkylalkyi 
cycloalkenylalkyl. aralkyl. heteroarylalkyi, heterocyclylalkyl. cycloalkylalkenyl. cycloalkenylalkenyl. aralkenyl, heteroar- 
ylaikenyl. heterocyclylalkenyl. alkylthioalkyl. alkenylthioalkyl. alkynylthioalkyl. arylthioalkyl.heteroarylthioalkyi hetero- 
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cyclytthioalkyl. alkytthioalkenyl, alkenylthioalkenyf. alkynytthioalkenyl, arylthioalkenyl, heteroarylthioalkenyl, hetero- 
cyclylthioalkenyl, aminocafbonylalkyl. aminocarbonylalkenyl. aminocarbonylalkynyl. aminocarbonylaryl, aminocarbo- 
nylheteroaryl, and aminocarbonylheterocyclyl. 

wherein Rvi|.46 'S selected from the group consisting of alkyl. alkenyl, alkynyl, aryl. heteroaryl and heterocyclyl, 

and 

Rvii.47 is selected from the group consisting of hydrogen, alkyl, alkenyl. alkynyl, aryl, heteroaryl and heterocyclyl; 

and 



-S-CH 

\ 

''viMe 

wherein Rvii-4S »s selected from the group consisting of hydrogen, alkyt, cycloalkyi, alkenyl. alkynyl. aryl, heteroaryl 
and heterocyclyl, and 

RviM8 is selected from the group consisting of alkoxy, alkenoxy, alkynoxy, aryloxy, heteroaryloxy. heterocyclyloxy, 
haloalkyl. haloalkenyl, haloalkynyt. haloaryl, haloheteroaryl and haloheterocyclyl; 



S - C - R 



wherein Rvmso >s selected from the group consisting of hydrogen, alkyl, cycloalkyi, alkenyl, alkynyl, aryl, heter- 
oaryl, heterocyclyl, alkoxy, alkenoxy, alkynoxy, aryloxy, heteroaryloxy and heterocyclyloxy; 



o 

II 



wherein Rvii.51 >s selected from the group consisting of alkyl. alkenyl. alkynyl. aryl. heteroaryl, heterocyclyl, 
haloalkyi, haloalkenyl, haloalkynyt. haloaryl, haloheteroaryl and haloheterocyclyl; and 




wherein Rvir-sa selected from the group consisting of alkyl alkenyl. alkynyl, aryl. heteroaryl and heterocyclyl; 

provided that when Ryii-s is selected from the group consisting of heterocyciylalkyi and heterocyciytalkenyt. the 
heterocyclyl radical of the con-esponding heterocyciylalkyi or heterocyclylalkenyl is other than $-lactone; and 

provided that when RvH.4 is aryl, heteroaryl or heterocyclyl, and one of Ryii-a ^^/ii-e trifluoromethyl, then 
the other of Ryn-a ^ii-e difluoromethyl. 

[0104] Compounds of Formula VII and their methods of manufacture are disclosed in PCX Publication No. WO 
9941 237-A1 . which is incorporated herein by reference in its entirety for all purposes. 
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f m^thV P'^,^^^;^.,^^^^ CETP inhibitor of Formula VII is dimethyl 5,5^ithiobis[2.difluoromethy|. 

4-(2-methylpropyl)-e-(tnfluoromethyl)-3-pyridine-cart)oxyiateJ. 

[01061 Another class of CETP inhibitors that finds utility with the present invention consists of substituted biphenyls 
having the Formula vlll ^ 7 




Formula Vlll 



or a phamiaceutically acceptable salt, enantlomers, or stereoisomers thereof, In which 

Avii, stands for aryl with 6 to 1 0 carbon atoms, which is optionally substituted up to 3 times In an identical manner 
or differenUy by halogen, hydroxy, Irinuoromethyl, trifluoromethoxy, or by straight-chain or branched allcyl acvl or 
^ alkoxy with up to 7 carbon atonns each, or by a group of the formula 



23 wherein 

Rviin and Rv„,.2 are Identical or different and denote hydrogen, phenyl, or straight-chain or branched alkyi with 
up to 6 carbon atoms, 

Dvii, stands for straight-chain or branched alkyI with up to 8 carbon atoms, whksh is substituted by hydroxy. 
EvMi and Lym are either identical or different and stand for straight-chain or branched alkyi with up to 8 carbon 
atoms, which is optionally substituted by cycloalkyi with 3 to 8 carbon atoms, or stands forcycloalkyi with 3 to 8 carbon 
atoms, or 

Eviii has the above-mentioned meaning and 

Lviii in this case stands for aryl with 6 to 10 carbon atoms, which is optionally substituted up to 3 times in an 
identical manner or differently by halogen, hydroxy, trifluoromethyl, trifluoromethoxy, or by straight-chain or branched 
alkyl. acyl, or alkoxy with up to 7 carbon atoms each, or by a group of the formula 

•NRviii-3f^vm-4' 

40 wherein 

Rvin.3 and Ry|„^ are Identical or different and have the meaning given above for Rynn and Rvni-2. 

Eyii, stands for straight-chain or branched alkyl with up to 8 carbon atoms, or stands for aryl with 6 to 1 0 carbon 
atoms, which is optlonaily substituted up to 3 times in an identical manner or differently by halogen, hydroxy, trifluor- 
omethyl. trifluoromethoxy, or by straight-chain or branched alkyl, acyl, or alkoxy with up to 7 carbon atoms each, or by 
^5 a group of the fonnula 

•NRviii-s'^viM-S' 

so wherein 

Rviii-5 and Rvm^ are identical or different and have the meaning given above for Rvi^t and Rynw anci 
Ly,,, in this case stands for straight-chain or branched alkoxy with up to 8 carbon atoms or for cycloalkyloxy with 
3 to 8 carbon atoms, 

Tyiii stands for a radical of the formula 
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R R 

"VII1.9V^"VIII-10 

Rvn^7 or Ry„„ ^^^^^.^ 

5 

Rviii.7 and Rvm-s identical or different and denote cycloalkyi with 3 to 8 carbon atoms, or aryl with 6 to 10 
carbon atoms, or denote a 5- to 7-member aromatic, optionally benzo-condensed, heterocyclic compound with up to 
3 heteroatoms from the series S, N and/or O, which are optionally substituted up to 3 times in an identical manner or 
differently by trifluoromethyl, trtfluoromethoxy, halogen, hydroxy, carboxyl, by straight-chain or branched alkyi, acyl, 
10 alkoxy. or alkoxycarbonyl with up to 6 carbon atoms each, or by phenyl, phenoxy, or thiophenyl, which can in turn be 
substituted by halogen, trifluoromethyl, or trifluoromethoxy, and^or the rings are substituted by a group of the formula 



15 

Wherein 

Rviii-ii f^v»n2 identical or different and have the meaning given above for Rvm-i and Rvm-a- 

Xyiii denotes a straight or branched alkyl chain or alkenyl chain with 2 to 10 carbon atoms each, which are 

optionally substituted up to 2 times by hydroxy. 
20 F^img denotes hydrogen, and 

Rviino denotes hydrogen, halogen, azido, trifluoromethyl, hydroxy, mercapto, trifluoromethoxy, straight-chain or 

branched alkoxy with up to 5 carbon atoms, or a radical of the fonnula 



25 



■NRvnnsf^viii-u* 



wherein 

^iihi3 and R VIII. 14 are identical or different and have the meaning given above for RyuM ^hi-2« 
Rviii.9 and Rvm-io ^^nn a carbonyi group together with the carbon atom. 
30 Compounds of Formula VIII are disclosed In PCT Publication No. WO 9804528. which is incorporated herein by 

reference in its entirety for all purposes. 

[01 07] Another class of CETP inhibitors that finds utility with the present invention consists of substituted 1 .2,4-tria- 
zoles having the Fonnula IX 

35 

N-N 
N "x-3 

I 

40 '^1X4! 



Formula IX 

45 or a pharmaceutlcally acceptable salt or tautomer thereof; 

wherein R,x.i is selected from higher alkyl. higher alkenyl. higher alkynyL aryl, aralkyl, aryloxyalkyi, alkoxyalkyi, 
alkylthioalkyi, arytthioaikyl, and cycloalkylalkyl; 

wherein R|x.2 is selected from aryl, heteroaryl. cycloalkyi, and cycioalkenyl, 
wherein 

so ^ optionally substituted at a substltutable position with one or more radicals independently selected from alkyl. 

haloalkyi, alkylthio, aikylsulfinyl, alkylsulfonyl, alkoxy, halo, aryloxy, aralkyloxy, aryl. aralkyl. aminosulfonyl, amino. 

monoalkylamino and dialkytamino; and 

wherein R,x^ is selected from hydride. -SH and halo; 

provided Rfx.2 cannot bo phenyl or 4-methylphenyl when R,x.i is higher alkyl and when R|x^ is BSH. 
55 [0108] Compounds of Formula IX and their methods of manufacture are disclosed in PCT Publication No. WO 

9914204, which is incorporated herein by reference in its entirety for all purposes. 

[0109] In a preferred embodiment, the CETP inhibitor is selected from the following compounds of Formula IX: 
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2,4-dihydro-4-(3-methoxyphenyl)-5-tridecyl-3H-1.2,4.tria2ole-3-thlone; 
2.4-dihydro-4-(2-fluorophenyl)-5-tridecyl-3H-l.2.4.tria20le-3-thione; 
2.4KJihydro-4-(2-methylphenyt).5-tridecyl-3H-1,2,4-triazole-3-thione; 
2,4-dlhydro-4-(3-chlorophenyl).5-tridecyl-3H-1,2.4-trlazole-3-thione; 
2, 4-dlhydro-4-(2-methoxyphenyl)-5-tridecyl-3H-i;2.4-triazole-3-thione; 
2,4-dlhydro-4-(3-methylphenyl)-5-tndecyl-3H-1.2,4-triazoie-3-thlone; 
4-cyclohexyl-2,4-dihydro-5-tridecyl-3H-V2,4.tna2ole-3-thlone; 
2,4-dihydro-4-(3-pyridyl)-5-tridecyl-3H.1,2,4-tria2ole-3-thione; 
2.4-dihydro-4-(2-ethoxyphenyl)-5-tridecyl-3H-1,2,4-tria20ie-3-thione; 
2,4-dihydro-4-(2.6-dimethylphenyl)-5-lridecyl-3H-1,2,4-tria20le-3-thione; 
2,4-dihydro-4-(4-phenoxyphenyl)-5-tridecyl-3H-1 .2,4-tria2o!e- 3-thione: 
4-{1 .3-ben2odioxol-5-yl)-2,4-djhydro-5-tridecy!-3H-1 .2.4- triazole-3-thione: 
4-(2-chlorophenyl)-2,4-dihydro-5-tridecyl-3H-1,2,4-triazole-3-thione; 
2.4-dihydro-4-(4-methoxyphenyl)-5-tridecyl-3H-1.2,4-tria20le-3-thjone: 
2,4-dihydro-5-tridecyl-4-(3-tnfluoromethylpheny))-3H-1 ,2.4-tria2ole-3-thione; 
2.4-dihydro-5-lridecyl-4-(3-ffuorophenyl)-3H-1,2.4-tria20le-3-thlone; 
4-(3-chloro-4-methylphenyl)-2.4-dihydro-5-tridecyl-3H-1.2,4-tria20le-3-thlone; 
2,4-dlhydro-4-(2-methytthiophenyl)-5-tridecyl-3H-l,2,4-triazoIe-3-thlone; 
4-(4-benzy!oxyphenyl)-2.4-dihydro-5-tridecyl-3H-1,2,4-tria2ole-3-thione;' 
50 2,4-dlhydro-4-(2-naphthyl)-5-tridecyl-3H-1 ,2,4-tria20le-3-thlone; 

2,4'<lihydi^5-tridecyl-4-{4-tiifluoromethylphenyl)-3H-1,2,4-triazole-^^ 
2,4-dihydro-4-(1-naphthyl)-5-tridecyl-3H-1,2.4-triazole-3-thione; 
2,4-djhydro-4-{3-methyfthiophenyl)-5-tridecyl-3H-1,2,4-tria2ole-3-thione; 
2.4-dihydro-4-(4-methylthiophenyl)-5-tridecyl-3H-1,2,4-tria2ole-3-thione; 
5* 2,4-dihydro-4.(3,4-dimethoxypheny!)-5-tridecyl-3H-1,2.4-tria2ole-3-thione; 

2,4-dihydro-4-{2,5<llmothoxyphenyl)-5-tridecyl-3H.1,2.4-tria2ole-3-thlone; 
2,4-dlhydro-4-(2-methoxy-5^hlorophenyl)-5-tridecy|.3H-1,2.4-tria20l©-3-tW 
4-(4-aminosulfonylpheny!)-2,4-djhydro-5-tridecyl-3H-1,2,4-triazole-3-thione: 
2 ,4^ihydro-5-dodecy l-4-{3-metho)(yphenyO-3H-1 .2.4-triazole-3-thione; 
30 2.4-dlhydro-4-(3-methoxyphenyl)-5-tetradecyl-3H-1.2,4-triazole-3-thlone; 

2.4-dihydro-4-(3-methoxyphenyl)-5-undecyl-3H-1 .2.4-triazole-3-thione; and 
2.4-dihydro-(4-methoxypheny!)-5-pentadecyl-3H-1,2,4-triazole-3-thione. 

[01 1 0] Another class of CETP Inhibitors that finds utility with the present invention consists of hetero-tetrahydroqui- 
35 nolines having the Fomiuia X 



40 



43 



so 



55 




Formula X 

and phannaceuticalty acceptable salts, enantiomers, or stereoisomers or N-oxides of said compounds; 
in which 

Ax represents cydoallcyl with 3 to 8 carbon atoms or a 5 to 7-membered, saturated, partially saturated or unsatu • 
rated, optionally benzo-condensed heterocyclic ring containing up to 3 heteroatoms from the series comprising S, N 
and/or O, that in case of a saturated heterocyclic ring is bonded to a nitrogen function, optionally bridged over it, and 
in which the aromatic systems mentioned above are optionally substituted up to 5-tlmos in an identical or different 
substituents in the fonm of halogen, nitro, hydroxy, trifluoromethyi, trifluoromethoxy or by a straight-chain or branched 
allcyl. acyl, hydroxyalkyi or alkoxy each having up to 7 carbon atoms or by a group of the fomnuia 8NRX.3RX.4, in which 

Rx.3 and Rx.4 are identical or different and denote hydrogen, phenyl or straight-chain or branched allcyl having 
up to 6 carbon atoms, or 

Ax represents a radical of the formula 
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10 

[0111] Dx represents an aryl having 6 to 10 carton atoms, that is optionally substituted by phenyl, nitro. halogen, 
trifluomnethyl or trifluormethoxy, or it represents a radical of the formula 



15 



20 




In which 

Rx-s. Rx-6 independently of one another denote cyctoallcyl having 3 to 6 carbon atoms, or an aryl having 

25 6 to 10 carbon atoms or a 5- to 7-nnembered aromatic, optionally benzo-condenaed saturated or unsaturated, mono-, 
bi-, or tricyclic heterocyclic ring from the series consisting of S, N and/or O, in which the rings are substituted, optionally, 
in case of the nitrogen containing aromatic rings via the N function, with up to 5 identical or different substrtuents in 
the form of halogen, trifluoromethyl, nitro, hydroxy, cyano, carbonyl, trifluoromethoxy, straight straight-chain or 
branched acyl, allcyl, alkytthio, alkylallcoxy, allcoxy, or alkoxycarbonyl each having up to 6 carbon atoms, by aryl or 
30 trifluoromethyl-substituted aryl each having 6 to 10 cart)on atoms or by an, optionally benzo-condensed, aromatic 5- 
to 7-membered heterocyclic ring having up to 3 heteroatoms from the series consisting of S, N. and/or O, and/or 
substituted by a group of the fonnula BORx-io. -SBx-n. SOgRx-ia or BNRx.13Rx.14. which 

f^x-io- P^x-11 f^x.i2 independently from each other denote aryl having 6 to 10 carbon atoms, which is in turn 
substituted with up to 2 identical or different substituents in the form of phenyl, halogen or a straight-chain or branched 
35 alkyi having up to 6 carbon atoms, 

Rx.i3 and Rx.u are identical or different and have the meaning of Rx^ and Rx^ indicated above, 

or 

Rx-s and/or Rx^ denote a radical of the fomiula 

40 




or 

Rx.7 denotes hydrogen or halogen, and 

Rx-a denotes hydrogen, halogen, azido. trifluoromethyl, hydroxy, trifluoromethoxy, straight-chain or branched 
50 alkoxy or alkyI having up to 6 carbon atoms or a radical of the fomiula 

^N^X-15^X.16. 

55 in which 

^x-15 identical or different and have the meaning of Rx^ and Rx.4 indicated above, 

or 

Rx.7 and Rx^ together fonn a radical of the formula =0 or -NRx-i?. in which 
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Rx-ir denotes hydrogen or straight chain or branched alkyi. alkoxy or acyl having up to 6 carbon atoms 
option'i^^tLre^r;^^^^^^^^^ C^^ZT^'' " ^^^'"^ ' - 

atorr/" ''^ """^ * °' branched alkylene chain with up to 8 carbon 

or 

Tx or Xx denotes a bond, 

Vx represents an oxygen or sulfur atom or an BNRx.,8-group, in which 

Rx.i8 denotes hydrogen or straight chain or branched alkyi with up to 6 carton atoms or phenyl 
th.t i. ;«P^«f cycloalkyi with 3 to 8 carbon atoms, or straight chain or branched alkyl with up to 8 carbon atoms 

rsZ^br^aCnTt-^^^^^^^ 

substfieC^^^CC;^^^^^^^ 
(CH,)— CH, 9" 



in which a and b are identical or different and denote a number equaling 1 ,2. or 3, 

Rx-19 denotes hydrogen, cycloalkyi with 3 up to 7 carbon atoms, straight chain or branched silylaikyi with up to 
8 carbon atbms or straight chain or branched alkyt with up to 8 carbon atoms, that are optionaJly substituted by hydroxvl 
straight Cham or branched alkoxy with up to 6 carbon atoms or by phenyl, which in turn might be substituted by haloqeV 
nitro. tnfluormethyl. trifluoromethoxy or by phenyl or by tetrazoie-substituted phenyl, and alkyl, optionally be substituted 
by a group with the fonnula BORx.22. /.-k y uauiuieu 

30 in which 

Rx.22 denotes a straight chain or branched acyl with up to 4 carbon atoms or benzvl 
or ' ' 

Rx.i9 denotes straight chain or branched acyl with up to 20 carbon atoms or benzoyl , that is optionally substituted 
by halogen . tnfluoromethyl. nitre or trifluoromethoxy. or it denotes straight chain or branched fluoroacyl with up to 8 
-35 carbon atoms and 9 fluorine atoms. 

Rx.2o and Rx.ji are identical or different and denote hydrogen, phenyl or straight chain or branched alkvl with 
up to 6 carbon atoms. 



or 

R 



20 and Rx.2i together fonn a 3- to 6- membered carbocyclic ring, and the carbocyclic rings formed are optionally 
substituted, optionally also geminally. with up to six identrcal or different substituents in the form of triflouromethyl 
hydroxy, nitnle. halogen, carboxyl, nitro, azido. cyano. cycloalkyi or cycloalkyloxy with 3 to 7 cartoon atoms each, by 
straight chain or branched alkoxycarbonyl. alkoxy or alkylthio with up to 6 cariDon atoms each or by straight chain or 
branched alkyl with up to 6 carbon atoms, which in turn is substituted with up to 2 identically or differently by hydroxyl 
benzyloxy. trifluoromethyl, benzoyl, straight chain or branched alkoxy, oxyacyl or carbonyl with up to 4 carbon atoms 
each and^or phenyl, which may In turn be substituted with a halogen, trffuoromethyl or trifluoromethoxy. and/or the 
fomied carbocyclic rings are optionally substituted, also geminally. with up to 5 identteal or different substituents In the 
form of phenyl, benzoyl, thiophenyl or sulfonylbenzyl, which in turn are optionally substituted by halogen, trifluoromethyl. 
trifluoromethoxy or nitro, and/br optionally are substituted by a radk:al with the fomiula 

1.2 ^(CH^o^' 

-SOz-CfiHs, -(CO)ciNRx.23Rx.24 or =0, 

in which 

c denotes a number equaling 1.2.3. or 4. 
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d denotes a number equaling 0 or 1 . 

and Rx.24 identical or different and denote hydrogen, cycloalkyl with 3 to 6 carbon atoms, straight chain 
or branched alkyl with up to 6 carbon atonns. benzyl or phenyl that is optionally substituted with up to 2 identically or 
differently by halogen, trifluoromethyl. cyano, phenyl or nitro. and/or the formed carbocyclic rings are substituted op- 
tionally by a spiro-linked radical with the fonnula 



Wx denotes either an oxygen or a sulfur atom 

Yx and Y*x together form a 2 to 6 membered straight chain or branched alkylene chain, 
e denotes a number equaling 1 r2, 3, 4, 5, 6, or 7, 
f denotes a number equaling 1 or 2, 

'^-27' ^x-28' '^x-29' f^x-31 identical or different and denote hydrogen, trifluoromethyl, 

phenyl, halogen or straight chain or branched alkyl or alkoxy with up to 6 cartaon atoms each, 
or 

f^x-25 ^x-2B ^X'Z7 ^x-28 raspoctlvely fomn together a straight chain or branched alkyl chain with up to 
6 carbon atoms, 
or 

^x-26 ^-28 together form a radical with the formula 



has the meaning given above, g denotes a number equaling 1\ 2, 3, 4, 5, 6, or 7, 
Rx-32 and Rx-33 form together a 3- to 7- membered heterocycle, which contains an oxygen or sulfur atom or a 
group with the formula SO. SO2 or - NRx.34> 
in which 

Rx.34 denotes hydrogen, phenyl, benzyl or straight or branched alkyl with up to 4 carbon atoms. 
[0112] Compounds of Fonriula X and their methods of manufacture are disclosed in PCT Publication No. WO 
9914215. which is incorporated herein by reference in its entirety for all purposes. 

[0113] In a prefenred embodiment, the CETP inhibitor is selected from the following compounds of Formula X: 

2-cyctopentyl-5-hydroxy-7,7-dlmethyM-(3-thienyl>3-(4-trlfluoromethylbenxoyl)-5.6,7.8-tetrahydroqul^ 
2-cyclopentyl-3^fluoro-(4-trifluoromethylphenyl)melhyi]-5-hydroxy-7.7-dlmethyl-4-(3-lhienyl)-5,6.7,8-te^ 
quinoline; and 

2-cyclopenty^5-hydroxy-7,7-dlmethyl-4-(3-thienyl)-3-(trifluoromethylbenxyO-5,6,7,8-tetrahydroquinoli 

[01 14] Another class of CETP Inhibitors that finds utility with the present invention consists of substituted tetrahydro 
naphthalines and analogous compound having the Fomiula XI 






55 
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Formula XI 



and stereoisomers, stereoisomer mixtures, and salts thereof, in which Ax, stands for cycloalkyi wrth 3 to 8 carbon 
atoms, or stands for aryl with 6 to 1 0 carbon atoms, or stands for a 5- to 7-membered. saturated, partially unsaturated 
or unsaturated, possibly benzocondensated. heterocycle with up to 4 heteroatoms from the series S, N and/or O, where 
aryl and the heterocyclic ring systems mentioned above are substituted up to 5-fold, Identical or different, by cyan o 
halogen, nitro, carboxyl. hydroxy, trifluoromethyl, trifluoro- methoxy, or by straight-chain or branched alk^Jl. acyl hy- 
droxyalkyl. alkylthio. alkoxycarbonyl, oxyalkoxycarbonyl or aikoxy each with up to 7 carbon atoms, or by a qroup of the 
20 formula ^ » p- 



2S in which 



30 



40 



43 



55 



Rxh3 Rxi-4 ai"® identical or different and denote hydrogen, phenyl, or straight-chain or branched alkyl with up 
to 6 carbon atoms 

stands for a radical of the formula 



35 or Vx, Xx, 

in whrch 

^xi.5» f^XK6 Rx^9» independent of each other denote cycloalkyi with 3 to 6 carbon atoms, or denote aryl with 
6 to 10 carbon atoms, or denote a 5- to 7-membered, possibly benzocondensated, saturated or unsaturated, mono-, 
bi- or tricyclic heterocycle with up to 4 heteroatoms of the series S. N and/or O. where the cycles are possibly substi- 
tutedCin the case of the nitrogen-containing rings also via the N-functionCup to 5-fold, identical or different, by halogen, 
trifluoromethyl. nitro. hydroxy, cyano, carboxyl, trifluoromethoxy, straight-chain or branched acyl, alkyl, alkylthio. alky- 
lalkoxy. aikoxy or alkoxycarbonyl with up to 6 carbon atoms each, by aryl or trifluoromethyl substituted aryl with 6 to 
10 carbon atoms each, or by a possibly benzocondensated aromatic 5- to 7-membered heterocycle with up to 3 het- 
eroatoms of the series S, N and/or O. and/or are substituted by a group of the formula 
-ORxnQ. -SRxm, -SO2RX1.12 or -NRxnaRxi-u. 
in which 

f'xi-io* ^xm an<* f'xna* Independent of each other, denote aryi with 6 to 10 carbon atoms, which itself is sub- 
stituted up to 2-fold, identical or different, by phenyl, halogen, or by straight-chain or branched alkyl with up to 6 carbon 
50 atoms, 

f^xi-ia and Rxn4 identteal or different and have the meaning given above for Rxi.3 and Rxi.4, 

or 

Rxi.5 and/or Rxi.^ denote a radical of the formula 
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. Rxh7 denotes hydrogen, halogen or methyl, 

and 

Rxhe denotes hydrogen, halogen, azido. Irifluoromethyl, hydroxy, trifluoromethoxy. straight-chain or branched 
alkoxy or alkyi with up to 6 carbon atoms each, or a radical of the formula -NRx,.^5Rxi.i6. 
5 in which 

Rxus and Rx^e are Identical or different and have the meaning given above for Rxi.3 and Rxi^. 

or 

Rxi.7 and Rxi^ together fonm a radical of the formula =0 or =NRxi.i7, in which 

RxM7 denotes hydrogen or straight-chain or branched alkyI, alkoxy or acyl with up to 6 carbon atoms each, 
^0 Lxi denotes a straight-chain or branched alkylene- or alkenylene chain with up to 8 carbon atoms each, which is 

possibly substituted up to 2-fold by hydroxy, 

Txi and Xxi are identical or different and denote a straight-chain or branched alkylene chain with up to 8 carton 
atoms, 
or 

IS Txi and Xx} denotes a bond, 

Vxi stands for an oxygen- or sulfur atom or for an -NRx^a Qi'oup. which 
Rxi-18 denotes hydrogen or str .: ght-chaln or branched alkyI with up to 6 carbon atoms, or phenyl, 
Exi stands for cycloalkyi with 3 to 8 carbon atoms, or stands for straight-chain or branched alkyI with up to 8 
carbon atoms, whk:h is possibly substituted by cycloalkyi with 3 to 8 carbon atoms or hydroxy, or stands for phenyl, 
20 which is possibly substituted by halogen or trifluoromethyl, 

Rxn and Rxi,2 together forni a straight-chain or branched alkylene chain with up to 7 carbon atoms, which must 
be substituted by a carbonyl group and/or by a radk:al of the formula 



25 



30 



in whtoh 

a and b are tdentk:al or different and denote a number 1 , 2 or 3 

Rxki9 denotes hydrogen, cycbalkyi with 3 to 7 carbon atoms, straight-chain or branched silylaikyi with up to 8 
carbon atoms, or straight-chain or brar>ched aikyi with up to 8 carbon atoms, which is possibly substituted by hydroxy, 
35 straight-chain or branched alkoxy with up to 6 carbon atoms, or by phenyl, which itself can be substituted by halogen, 
nitro, trifluoromethyl, trifluoromethoxy or by phenyl substituted by phenyl or tetrazol, and alkyI is possibly substituted 
by a group of the fomnula ORxi.22> 
in which 

Rxi-22 denotes straight-chain or branched acyl with up to 4 carbon atones, or benzyl, 
40 or 

^xi-19 denotes straight-chain or branched acyl with up to 20 carbon atoms or benzoyl, whk:h is possibly substituted 
by halogen, trifluoromethyl, nitro or trifluoromethoxy, or denotes straight-chain or branched fluoroacyl with up to 8 
carbon atoms and 9 fluorine atoms, 

Rxi-20 ^xi-21 ^ identical or different, denoting hydrogen, phenyl or straight-chain or branched alkyI with up 
45 to 6 carbon atoms, 
or 

^xi-20 ^xi-21 together fonm a 3- to 6-membered carbocycle, and, possibly also geminally, the alkylene chain 
fonmed by R^^i and Rxi.2i >a possibly substituted up to 6-rold, identical or different, by trifluoromethyl, hydroxy, nitriie, 
halogen, carboxyl, nitro, azido, cyano, cycloalkyi or cycloalkyloxy with 3 to 7 carbon atoms each, by straight-chain or 
so branched alkoxycarbonyl, alkoxy or alkoxythio with up to 6 carbon atoms each, or by straight- chain or branched alkyI 
with up to 6 carbon atoms, which itself is substituted up to 2-fold, 

identical or different, by hydroxy!, benzyloxy, trifluoromethyl, benzoyl, straight-chain or branched alkoxy, oxyacyl or 
carboxyl with up to 4 cart>on atoms each, and/or phenyl- which itself can be substituted by halogen, trifluoromethyl or 
trifluorometiioxy, and/or the alkylene chain formed by Rxi.^ and Rxi.2 is substituted, also geminally. possibly up to 5-fold, 
55 identical or different, by phenyl, benzoyl, thiophenyl or sulfobenzyl -whk:h themselves are possibly substituted by hal- 
ogen, trifluoromethyl. trifluoromethoxy or nitro, and/or the alkylene chain fomied by Rxn and f^xhz possibly substi- 
tuted by a radk:al of the formula 
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-SOa-CsHg, -(CO)dNRx,.23Rx,.24 or =0, 



^0 in which 

c denotes a number 1 , 2, 3 or 4, 
d denotes a number 0 or 1 



.h<,in rr'^hSnJL T'^l-,!*. ^'■i'^®"*"=f ' '^'"^^e^^ and denote hydrogen, cydoalkyl with 3 to 6 carbon atoms, straight- 
Cham or branched alkyi wrth up to 6 carbon atoms, benzyl or phenyl, which is possibly substituted up to 2-fold, identical 
or different, by halogen, trifluoromethyl. cyano. phenyl or nitro. and/or the alkylene chain fomied by Rv. , and R^, , is 
possibly substituted by a spiro-jointed radical of the formula "xi.2's 




(CRjfl^RxMd, ^ ^ or ^ 



in which 

Wxi denotes either an oxygen or a sulfur atom, 

Yxi and Y'x, together fomri a 2- to 6-membered straight-chain or branched alkylene chain 
30 e Is a number 1, 2, 3, 4, 5, 6 or 7. 

f denotes a number 1 or 2, 

^xi.25« Rxhas. Rxi-27. Rxi-28. Rxi.29. ^xi-ao and Rxj.3i are identical or different and denote hydrogen, trifluorome- 
thyl. phenyl, halogen, or straight-chain or branched alKyl or alkoxy with up to 6 carbon atoms each. 



or 

Rxi.2s and Rxi.26 or Rxi.27 and Rxi.28 together forni a straight-chain or branched alkyI chain with up to 6 carbon 
atoms. 

or 

Rxi.25 and Rx^26 f^xi-27 and Rx|.28 together fonm a radbal of the formula 

Wx, CH, 

Wx, (CHj)^ 



in which 

Wxi has the meaning given above, 
g is a number 1 , 2, 3, 4, 5, 6 or 7, 

Rxi-32 and Rxi.33 together form a 3- to 7-membered heterocycle that contains an oxygen- or sulfur atom or a 
group of the fonnula SO, SOj or -NRxi,34, in which 
Rxi.34 denotes hydrogen, phenyl, benzyl, or straight-chain or branched alkyI with up to 4 carbon atoms, 
[0115] Compounds of Formula XI and their methods of manufacture are diseased in PCX Publication No. WO 
9914174, which is incorporated herein by reference in its entirety for all purposes. 

[0116] Another class of CETP inhibitors that finds utility with the present invention consists of 2-aryl-substituted 
55 pyridines having the Fomiula (XII) 
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Formula XII 



or pharmaceuticaify acceptable salts, enantiomers. or stereoisomers of said compounds, 
IS in which 

[01 1 7] Axil and Exn are identical or different and stand for aryl with 6 to 1 0 carbon atoms which is possibly substituted, 
up to 5-fold Identical or different, by halogen, hydroxy, trifluoromethyl, trifluoromethoxy, nitro or by straight-chain or 
branched alkyi, acyl, hydroxy alkyi or alkoxy with up to 7 carbon atoms each, or by a group of the formula -NRxn-i i=ixii.2» 
where 

^ ^Xil-1 ^X\h2 identical or different and are meant to be hydrogen, phenyl or straight-chain or branched 

alkyi with up to 6 carbon atoms, 

Dxii stands for straight-chain or branched alkyi with up to 8 carbon atoms, which is substituted by hydroxy, 
Lxji stands for cycloalkyi with 3 to 8 carbon atoms or for straight-chain or branched alkyi with up to 8 carbon 
atoms, which is possibly substituted by cycloalkyi with 3 to 8 carbon atoms, or by hydroxy, 
25 Txii stands for a radical of the fomnula Rxii-a'^xir 



^xii-5>v/^ii-e 

Where 

F^xii.3 anci RxiM ^8 identical or different and are meant to be cycloalkyi with 3 to 8 carbon atoms, or aryl with 6 
35 to 1 0 carbon atoms, or a 5- to 7-f7iembered aromatic, possibly benzocondensated heterocycle with up to 3 heteroatoms 
from the series S, N and/or O, which are possibly substituted, up to 3-fold identical or different, by trifluoromethyl, 
trifluoromethoxy. halogen, hydroxy, carboxyl, nitro, by straight-chain or branched alkyi, acyl, alkoxy or alkoxycarbonyl 
with up to 6 carbon atoms each, or by phenyl, phenoxy or phenylthio which in tum can be substituted by halogen, 
trifluoromethyl or trifluoromethoxy, and/or where the cycles are possibly substituted by a group of the formula 

^ -NRxn.7Rxii-8» 
where 

f^xl^7 ^xii-8 ^® kJentlcal or different and have the meaning of Rxn.i and ^x\\-2 9*^®" above, 
Xxii is a straight-chain or branched aikyi or alkenyl with 2 to 10 carbon atoms each, possibly substituted up to 
2-fold by hydroxy or halogen, 
^ Rxii.5 stands for hydrogen, 

and 

[0118] Rxii-6 rrieans to be hydrogen, halogen, mercapto, azido, trifluoromethyl, hydroxy, trifluoromethoxy. straight- 
chain or branched alkoxy with up to S carbon atoms, or a radical of the formula BNRx11.9RxiF.10* 
where 

^ ^xii-9 and Rxii.io ^a identical or different and have the meaning of Rxthi and Rx\\-2 above, 

or 

^xihs ^xii-s> together with the carbon atom, fomi a carbonyt group. 

Compounds of Fomnula XII and their methods of manufacture are disclosed in EP 796846-A1 , United States 
Patent No. 6,127,383 and United States Patent No. 5,925.646, all of which are incorporated herein by reference in 
55 their entireties for all purposes. 

[0119] In a preferred embodiment, the CETP inhibitor is selected from the following compounds of Fomnula XII: 

4,6-bis-(p-fluorophenyi)-2-isopropyl-3-[(p-trifluoromethylphenyi)-(f1uoro)-methyll-5-(1-hydroxyethyl)pyridine: 
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Of CETP inhibitors that finds utility with the present Invention consists of compounds having 
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X, 



Formula XIII 



20 



or phamfiaceutically acceptable salts, enantiomers, stereoisomers, hydrates, or 
solvates of said compounds, in which 

Rxiii is a straight chain or branched C^.^o alkyi; straight chain or branched Cg. ,0 alkenyl; haiogenated C,^ lower 
alkyi; C^^q cycloalkyi that may be substituted; Cg^ cydoalkenyl that may be substituted; C^^q cycloalkyi C, ,o alkyi 
that may be substituted; aryl that may be substituted; aralkyi that may be substituted; or a 5- or 6-mombered heterocyclic 
group having 1 to 3 nitrogen atoms, oxygen atoms or sulfur atoms that may be substituted, 

^xiiHi ^xiii-a* ^xiii-3' ^xni-4 same or different and are a hydrogen atom; halogen atom; C^^ lower 

alkyI; haiogenated C^^ lower alkyI; C^^ lower alkoxy; cyano group; nitro group; acyl; or aryl. respectively; 

Vxm -CO-: or BSOg-; and 

Zxiii is a hydrogen atom; or mercapto protective group. 
[0121] Compounds of Fomiula XHI and their methods of manufacture are disclosed in PCT Publication No. WO 
98/36937. which is incorporated herein by reference in its entirety for ail purposes. 

[0122] In a prefeaed embodiment, the CETP inhibitor is selected from the following compounds of Formula XIII: 

N,N'-(dithiodi-2,1-phenylene)bis[2.2-dimethyl-propanamide]; 
N,N*-(dithiodi-2,1 -phenylene)bis(1 -methyl-cyclohexanecarboxamide]; 
N.N'-(dithiodi-2,1-phenylene)bis[1 -(SHnethylbutylj-cyclopentanecarboxamidel; 
N.N'-(dithiodi-2.1-phenylene)bis[1-{3-methylbutyl)-cyclohexanecarboxamide]; 
N,N'-(dithiodl-2,1-phenylene)bis[1-(2-ethylbutyl)-cyclohexanecarboxamide]; 

N,N*-{dithiodi-2,1-phenylene)bis-tricyclo[3.3.1 .l3.7]decane-1-carboxamide; propanethioic acid, 2-methyl-.S-[2[[ 
[1 -(2-ethybutyl)cyclohexyl]carbonyl]amino]phenyl] ester; 

propanethioic acid. 2,2-dimethyl-. SH2-[[[1-(2-ethylbutyl)cyclohexyl]carbonyl]amino]phenyl] ester; and 
ethanethiolc add, S-[2-a[1 -(2-ethylbuiyl)cyclohexyl)carbonyl]amino]phenyl] ester. 

[0123] Another class of CETP inhibitors that finds utility with the present Invention consists of polycycHc aryl and 
heteroaryl tertlary-iheteroalkylamines having the Formula XIV 
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Formula XIV 



35 and pharmaceutically acceptable forms thereof, wherein: 
Dxiv integer selected fronn 0 through 5; 

Rxiv-1 selected fronn the group consisting of haloaikyi, haloalkenyt, haloaikoxyalkyi, and haloaikenyloxyalkyi; 
Xxiv is selected from the group consisting of O, H, F, S. S(0),NH, N(OH), N(alkyO, and N(alkoxy); 
Rxiv-16 's selected from the group consisting of hydride, alkyi, alkenyl, alkynyl. aryl, aralkyi, aryloxyalkyl. alkoxy* 
40 alkyl. alkenyloxyalkyi, alkytthioaikyi, arytthioalkyi, aralkoxyaHcyl, heteroaralkoxyalkyi, alkyfsulfinylalkyl. alkylsulfonyla- 
IkyI, cycioalkyi, cycioalkylalkyl. 

cyctoalkylalkenyl, cycloalkenyl, cydoalkenytalkyl, haloalkyi, haloalkenyl, halocycloalkyi, halocycloalkenyt, haloalkoxy- 
aikyt, haloaikenyloxyalkyi, halocycloalkoxyalkyi, halocycloalkenyloxyalkyi, perhaloaryl. perhaioaralkyi, perhaloaryioxy- 
alkyl, heteroaryl. heteroarylatkyi, monocarboalkoxyalkyi, monocarboalkoxy, dicartoalkoxyalkyi, nnonocart)oxamido, 

45 monocyanoalkyl. dicyanoalkyi, carboalkoxycyanoalkyi, acyl, aroyi, heteroaroyl. 

heteroarytoxyalkyi, dlalkoxyphosphonoalkyl, trlalkylsilyl, and a spacer selected from the group consisting of a covalent 
single bond and a linear spacer moiety having from 1 through 4 contiguous atoms linked to the point of bonding of an 
aromatic substituent selected from the group consisting of Rxiv-4' ^xiv^a> ^xiv-9: ^xiv-i3^^ ^ heterocyclyi ring 
having from 5 through 10 contiguous members with the provisos that said spacer moiety is other than a covalent single 

so bond when Rxiv*2 ^ there is no RxiV-i6 wherein X is IH or F; 

Dxiv-i> Dxiv-2' Jxiv-i« *Jxiv-2 ^"^ *^xiv.i 3''® independently selected from the group consisting of C, N. O, S and a 
covalent bond with the provisos that no more than one of Oxiv-v ^xiv-a* "^xiv-i* ^^xist-z l^xiv-i ^ ^ covalent bond, no 
more than one of Dxrv-i • ^^xiv-a* ^xiv-i • ^^xiv^a ^xtv-i is O, no more than one of Oxiv-i * ^tv-2' ^^xiv-i • '^xiv-2 ^xiv<i 
is S, one of Dxiv.ii Oxfv-2' ^^xiv-i* JxfV-2 ^xiv-i ^^^^ ^ covalent bond when two of Dxiv-ii Dxiv-2' ^xiv-v *^xiv-2 

55 and Kxiv-i O and and no more than four of Dx[v.it Dxfv-2* ^xiv-ii Jxiv-2 i^xiv-i 

Dxiv-3. Dxiv-4. Jxiv-3. Jxiv-4 *<xiv-2 independently selected from the group consisting of C, N, O, S and a 
covalent bond with the provisos that no more than one of Dxiv-a. i^xiv-4' ^xiv-3» *^xiv-4 i^xiv-2 ^ ^ covalent bond, no 
more than one of Dxiv^. Dxiv^. Jxiv-3> ^^xiv^ ^xiv^a ^ more than one of Oxjv.3> Dxiv-4' ^^xtv-S' '^xtv-4 i^xiv-2 
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■ 'Jxiv-a. -Jxiv-4 



18 S one o' Dxjv.3. Dxjv^, J^^.^. J^^^ and K^iv-a must be a covalent bond wtien two of Dx,v-3. Dxn,., J 
and Kx^., are O and S and no more than four of Dx,v-3. D^^^. Jx.v^ and Kx^., and Kx^^ ^^'n 

Rxiv-a « independently selected from the group consisting of hydrido, hydroxy hydroxvalkl^ amino »minn»i>«,i 
aMcylam.no. dialkylan,ino. alkyl. alkenyl. alkynyl. ary.. aralkyl. araLxyalkyl, aXa^KSS hTroa JZS 
alkenyloxyalkyl. alkylthioallcyl. aralkylthioalkyl. arylthioalkyl. cycloalkyl. cycl^MalS cydoTSk^^r^^^ 
XTHZ^I^iZ"'^' ^-'«"=y«'o-'^eny.. hatoalko^;aL.ko5;:ir!;a.^^^^^^^^^ 

halocycloaikoxyallcyl, halocycloalkenyloxyalkyi, perhaloatyl, perhaloaralkyi, perhaloaryloxyalkyi, heteroaryi heteroar- 

.TT''^'*^'* '"°"°^*°«lk°'^a''<y^dicarboalkoxyXyr^ 
h«i«J.S '<°7=y«"f alkylsulfinyl. alkylsulfonyl, alkylsulflnylalkyl. alkylsulfonylalkyi, ^aloalkyTsulMny^ 

cln^?' . .1!^',^^^'^"?^'' ^'y'^"'«"y'«'ky'. arylsulfonyl. anrlsulfonylalkyl. aralkylsuffinyl, aLk^sulfonyl ciSoa S 
sulfinyl. cycloalkylsulfonyl, cycloalkylsulfinylalkyi, cycloalkylsufonylalkyi, heteroaryteulfonylalkyi heter^sumnvl 
eroarylsulfonyL heteroarylsulf inylalkyl. aralkylsutfinylalkyl. aralkylLlfonylalkyl. ca*oxy!caZjX LHko^^^ ca ' 

«i„„.«1nnH togetherto form a linear spacer moiety selected from the group consisting of a covalent 

a^HlLl^l^i ^T^ 'f '"^ ' ^ contiguous atoms to fom, a ring selected from the group census fng 

bL«T„w 7 . '""^ ?■??? ^ .''T^" ' « cycloalkeny. having from 5 through 8 4ntlguous mem- 

bers, and a heterocyclyl having from 4 through 8 contiguous members; 

Rxiv-3 is «f' ected from the group consisting of hydrido, hydrojJy. hato, cyano, aryloxy, hydroxyalkyi, amino 
aikylarn.no d.alkylam,no. acyl. sulfhydryi. acylamidc, alkoxy. alkylthio. a.ylthio, alkyl. alkenyl, alkynyl, aryl 
aralkyl, ='>J°'Valky^ alkoxyan<yl, heteroarylthio, aralkyfthio, araikoxyalkyi, alkylsulfinylalkyl. alkylsulfonylklkyl. aroyi 

'.^^^^T?^ ■ ^'«»e~«^«"<y«f'i'>alkyl, heteroaryloxyalkyl. alkenyloxyalkyl. alkylthioalkyi, arylthioalkyl 
doalkyl cyc oalkylalkyi, cycloalkylalkenyl. cycloalkenyl, cycloalkenylalkyl. haloalkyl. haloalkenyl. haiocycloalkyi halo- 

^o^LZLST ?■ *^^°^»*«"y«"^«"<y'. hatocydoalkoxy. halocycloalkoxyalkyl. haloc^oalke- 

nyloxyalky^l perhaloaryl. perhaloaralkyi, pertialoaryloxyalkyi, heteroaryi. heteroarylalkyi, heteroarylthioalkyl. .rionocar. 
yltt^^,1^ iTT^H^f*^*' dicyanoalkyl. carboalkoxycyanoalkyi, alkylsulfir,yl. alkylsulfonyl 

haloalkylsulfiny . haloa kylsulfonyl. arylsufflnyl. arylsu If inylalkyl, arylsulfonyl. arylsulfonylalkyi. aralkylsuLyl. aralkylsuU 
fony^, cycloalkylsulfinyl. cycloalkylsulfonyl, cycloalkylsulfinylalkyi. cycloalkylsufonylalkyi. heteroaryisulfonylalkyi heter- 
oarylsulf.nyl, heteroarylsulfonyl. heteroaryisulfinylalkyi, aralkylsulfinylalkyi, aralkylsulfonylalkyl. carboxy. carboxyalkyi 

nh?cnhS!?''..«'?*°HT''^^l'^*!*^''*°^''^'' °^°^ra"<oxy. dialkoxyphosphono, diaralkoxyphosphono. dialkoxy- 
phosphonoalkyl. and d.aralkoxyphosphonoalkyl: 

Yxw is selected from a group consisting of a covalent single bond,(C(Rx,v. i4)2)ax.v wherein „xrv is an inteaer 

Rxiv-u is independently selected from the group consisting of hydrido, hydroxy, halo, cyano, aryloxy, amino 
a kylam.no. d.alkylamino, hydroxyalkyi, acyl, aroyl. heteroaroyl. heteroarytoxyalkyl. sulfhydryl. acylamido. alkoxy 
alkyl h.o, f/ytth'o. alkyl. alkenyl, alkynyl, aryl. aralkyl. aryloxyalkyi, aralkoxyalkylalkoxy, alkylsulfinylalkyl. alkylsulfony- 
la«<yl. aralkylthioalkyl. heteroaralkoxythioalkyl. aikoxyalkyl. heteroaryloxyalkyl, alkenyloxyalkyl, alkylthioalkyi. arylthio- 
a kyl (^doalkyl. cycloatkylalkyt, cycloalkylalkenyl, cycloalkenyl, cycloalkenylalkyl. haloalkyl, haloalkenyl. haiocy- 
cloalkyi halocyctoalkenyl. haloalkoxy, haloalkoxyalkyl. haloalkenyloxyalkyl. hatocydoalkoxy. halocycloalkoxyalkyl 
halocyctoalkenyloxyalkyi, perhaloaryl. pemaloaralkyi, perhaloaryloxyalkyi. heteroaryi. heteroarylalkyi. heteroarylthio- 
alkyl. heteroaralkylthioalkyl. monocarboaikoxyalkyi, dicarboalkoxyalkyl. monocyanoalkyl. dtayanoalkyi, carboalkoxy- 
cyanoalkyi. alkylsulfinyl. alkylsulfonyl. haloalkylsulfinyl. haloalkylsulfonyi. arylsulfinyl. aiylsulfinylalkyi, arylsulfonyl ar- 
ylsulfonylalkyi. aralkylsulflnyl. aralkylsulfonyl. cycloalkylsulfinyl. cydoalkylsutfonyl, cycloalkylsulfinylalkyi, cycloalky'lsu- 
Tonylalkyl. heteroaryisulfonylalkyi. heteroarylsulfinyl. heteroarylsulfonyl, heteroarylsulflnylalkyi, aralkylsulfinylalkyi ar- 
alkylsulfonylalkyl. carboxy, carboxyalkyi. carboalkoxy, cartsoxamide, cartjoxamidoalkyi, carboaralkoxy dialkoxy- 
phosphono, diaralkoxyphosphono. dialkoxyphosphonoalkyl. diaralkoxyphosphonoalkyl. a spacer selected from a moi- 
ety having a chain length of 3 to 6 atoms connected to the point of bonding selected from the group consisting of Rxiv 9 
and Rxiv.i3 to form a ring selected from the group consisting of a cyctoalkenyl ring having from 5 through 8 contiguous 
members and a heterocyclyl ring having from S through 8 contiguous members and a spacer selected from a moiety 
having a chain length of 2 to 5 atoms connected to the point of bonding selected from the group consisting of Rx,v4 
and Rxiv-e to form a heterocyclyl having from 5 through 8 contiguous members with the proviso that, when Yxiw is a 
covalent bond, an Rxn/-1* sulastituent is not attached to Yx,vi 

Rxiv-14 and Rxiv-w "'►'e" bonded to the different atoms, are taken together to form a group selected from the 
group consisting of a covalent bond, alkylene, haloalkylene. and a spacer selected from a group consisting of a moiety 
having a chain length of 2 to 5 atoms connected to form a ring selected from the group of a saturated cycloalkyl having 
from 5 through 8 contiguous members, a cycloalkenyl having from S through 8 contiguous members, and a heterocyclyl 
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having from 5 through 8 contiguous members; 

Rxiv-i4» when bonded to the same atom are taken together to fomi a group selected from the group 
consisting of oxo. thiono. alkylene. hatoatkylene. and a spacer selected from the group consisting of a moiety having 
a chain length of 3 to 7 atoms connected to form a ring selected from the group consisting of a cycloailcyl having from 

J 4 through 8 contiguous members, a cycloalkenyl having from 4 through 8 contiguous members, and a heterocyclyl 
having from 4 through 8 contiguous members; 

Wxiv is selected from the group consisting of 0, C(0). C(S), C(0)N(Rxiv.i4), C(S)N(Rxiv.i4). (Rxiv-i4)NC(0), 
(Rxiv.i4)NC(S), S, S(0). S(0)2. S(0)2N(Rxiv.i4). (Rxiv- i4)NS(0)2. and N(Rxiv.i4) w<th the proviso that Rx,v.i4 's se- 
lected from other than halo and cyano; 

10 Zxiv <s independently selected from a group consisting of a covalent single bond, (C(Rxiv.i5)2)qxiv-2 wherein qxiv.2 

is an integer selected from 1 and 2, (CH(Rxiv. i5))jxiv*W-(CH(Rxiv.i5))icxiv wherein jxiv and j^xiv integers independ- 
ently selected from 0 and 1 with the proviso that, when Zxiv is a covalent single bond, an Rxiv-i5 substltuent is not 
attached to Zxivi 

^xiv-15 is independently selected, when Zxiv (C(^xiv-i5)2)qxiv wherein ^xiv ^ri Integer selected from 1 and 

15 2, from the group consisting of hydrido. hydroxy, halo, cyano, aryloxy, amino, alkylamino. diallcylamlno. hydroxyalkyl. 
acyl, aroyi, heteroaroyt, heteroaryloxyalkyi, sutfhydryl, acylamido, alkoxy, alkylthio, arylthio, alkyt. alkenyl, aikynyt, aryl, 
aralkyi, aryloxyalkyi, aralkoxyalkyi, alkytsutfinylalkyi, alkylsulfonylaikyi, aralkylthloalkyi, heteroaraikylthioalkyt, alkoxy- 
alkyl, heteroaryloxyalkyi. alkenyloxyalkyi, alkylthloalkyt, arylthioalkyi, cycioalkyt, cycloalkylalkyi, cycloaikyialkenyt, cy- 
cloalkenyl, cyctoalkenylalkyi, haloalkyi, haloalkenyl, halocycloalkyi, halocycloalkenyl, haloalkoxy, haloalkoxyaikyi, 

^ ' haloalkenytoxyalkyi, hakx^ycioalkoxy, halocycloaikoxyaikyi, halocycloalkenyloxyalkyi, perhaloaryl, perhaloaraikyi, per- 
haloaryloxyalkyl. heteroaryl, heteroarylalkyt. heteroarytthtoalkyl. heteroaraikylthioalkyt, monocarboalkoxyalkyi, dicar- 
boalkoxyalkyl, monocyanoalkyt. dicyanoalkyt. carboalkoxycyanoalkyi, alkylsulfinyl, alkylsulfonyf, haloalkylsuifinyl, 
haloalkylsulfonyl, arylsulfinyl, arylsulflnyfalkyi, arylsulfonyl. arylsulfonylalkyi, aralkylsulfinyl, aralkylsulfonyl. cycloalkyl- 
sulfinyl, cycloalkyisulfonyl, cyctoalkylsulfinylalkyl. cycloalkylsufonylalkyi, heteroarylsulfonylalkyl. heteroaryisuifinyl. het- 

S5 eroarylsutfonyl, heteroarylsulflnylalkyi, aralkylsulfinylalkyi, aralkytsulfonylalkyi, carboxy, carboxyalkyi, carboaikoxy, car- 
boxamide, carboxamidoalkyl. carboaralkoxy, dialkoxyphosphono, diaratkoxyphosphono, dialkoxyphosphonoalkyl. di- 
aralkoxyphosphonoalkyi, a spacer selected from a moiety having a chain length of 3 to 6 atoms connected to the point 
of bonding selected from the group consisting of Rxiv^ and Rxrv^ ^ ^^9 selected from the 

group consisting of a cycloalkenyl ring having from 5 through 8 contiguous members and a heterocyclyl ring having 

30 from 5 through 8 contiguous memt>ers, and a spacer selected from a moiety having a chain length of 2 to 5 atoms 
connected to the point of bonding selected from the group consisting of Rxiv-d ^xiv-ia ^ heterocyclyl having 

from 5 through 8 contiguous members; 

^xiv-15 and Rxiv-is* when bonded to the different atoms, are taken together to form a group selected from the 
group consisting of a covalent bond, alkylene. haloalkylene, and a spacer selected from a group consisting of a moiety 

35 having a chain length of 2 to 5 atoms connected to form a ring selected from the group of a saturated cycloalkyi having 
from 5 through 8 contiguous members, a cycloalkenyl having from 5 through 8 contiguous members, and a heterocyclyl 
having from 5 through 8 contiguous members; 

^xiv-is ^xiv-i5> ^^^^ bonded to the same atom are taken together to form a group selected from the group 
consisting of oxo, thiono, alkylene, haloalkylene, and a spacer selected from the group consisting of a moiety having 

40 a chain length of 3 to 7 atonns connected to form a ring selected from the group consisting of a cycloalkyi having from 
4 through 8 contiguous members, a cycloalkenyl having from 4 through 8 contiguous members, and a heterocyclyl 
having from 4 through 8 contiguous members; 

Rxiv.i5 » independently selected, when Zxiv ® (CH(Rxiv.i5))p(iv-W-(CH(Rxiv-i5))iociv wherein jxiv and |o<jv are 
integers independently selected from 0 and 1, from the group consisting of hydride, halo, cyano, aryloxy, cariaoxyl, 

45 acyl, aroyI, heteroaroyl. hydroxyalkyl, heteroaryloxyalkyi, acylamido, alkoxy, alkylthio, arylthio, alkyi, alkenyl. alkynyl, 
aryl, aralkyi, aryloxyalkyi, alkoxyali^l. heteroaryloxyall^l, aralkoxyalkyi, heteroaralkoxyalkyl. alkylsulfonylaikyi. alkyi- 
sulfinylalkyi, alkenyloxyalkyi, alkyithioalkyl. arylthioalkyi, cycloalkyi, cycloalkylalkyi. cycloalkylalkenyl. cycloalkenyl, cy- 
ctoalkenylalkyi, haloalkyi, haloalkenyl. halocycloalkyi. haiocycioalkenyl, haloalkoxy. haloalkoxyaikyi, haloalkenyloxy- 
alkyl. halocycloalkoxy. halocycloaikoxyaikyi, halocycloalkenyloxyalkyi, perhatoaryt. perhaloaraikyi, perhaloaryloxy- 

50 alkyi, heteroaryl, heteroarylalkyi, heteroarylthioaikyi, heteroaraikylthioalkyt, 

monocarboalkoxyalkyi, dicartsoalkoxyalkyi, monocyanoalkyt, dicyanoalkyt, carboalkoxycyanoalkyi, alkylsulflnyl, alkyl- 
suifonyl, haloalkylsuifinyl, haloalkylsulfonyl, arylsulfinyl, arylsulfinylalkyl, arylsulfonyl, arylsulfonylalkyi, aralkylsulfinyl, 
aralkylsulfonyl, cycloalkylsulflnyl, cycloalkyisulfonyl. cycloalkylsutflnylalkyl. cycloalkylsufonylalkyi, heteroarylsulfonyla- 
lkyl, heteroaryisuifinyl, heteroarylsulfonyl, heteroarylsulfinylalkyl. aralkylsulfinylalkyi, aralkytsulfonylalkyi, carboxyalkyi, 

55 carboaikoxy, carboxamlde. carboxamidoalkyl. carboaralkoxy, dialkoxyphosphonoalkyl, diaralkoxyphosphonoalkyi, a 
spacer selected from a linear moiety having a chain length of 3 to 6 atoms connected to the point of bonding selected 
from the group consisting of Rxiv^ and Rxiv-a a ring selected from the group consisting of a cycloalkenyl ring 

having from 5 through 8 contiguous members and a heterocyclyl ring having from 5 through 8 contiguous members. 
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TJJt^hT^' T^^^ : """^'^ "^'"S ^ '^"9"' 2 to S atoms connected to the point of bonding 
ml?e«r ° "^"-^ * heterocydyl ring having from 5 thn>ugh 8 contSus 

5 th« nrrnJ^^S^T" "'^'^-e- j^xiv-T. Rxiv^. Rxiv-9. Rxiv-10. Rxiv-iL Rxiv.i2. anci RxivLia are independently selected from 
koThet^^?M?h ^"<anoylalkyl. alkanoylalkoxy. alkanoyloxy. N-aryl-N-alkylamIno heterocyclyla- 

Ikoxy heterocyclv1th.o, hydroxyalkoxy. carboxamidoalkoxy. alkoxycart»nylalkoxy. alkoxycarbonylalkenyloxy aral- 
tenoylalkoxy aralkenoyl. N-alkylcarboxamido, N-haloalkylcarboxamido, N-cycloalkyk:arboxamldo. N-arylcarboxami- 
^^hSiZ"?^ f "JfT^ • °y^"°«"^°'V- heterocyclylcart)onyl. hydrido, carboxy, heteroaralkyithio. heteroaralkoxy 
eye oalkylam no. acy alkyl. acylalkoxy, aroylalkoxy. heterocyclyloxy. aralkylaryl. aralkyl. araikenyl. aralkynyl, hetero 
^^^TT ' aralkytsulfonylalkyi. aralkylsulfinyl. aralkylsu Jylalkyl. hak^^yclo^kyl ^^Zl 

cycloalkylsulfonyl. cydoalkylsulfonylalM. heteroan^lamfno. N h et- 
!rn!r« r . 7u °' ':«»«:°^'^'"°a"<y'. haloalkylthio. alkanoyloxy. alkoxy, alkoxyalkyi, haloalkoxylalt^l. het- 

aryiamino. arall^lamino. arylthio, arylthioalkyl. heteroaralkoxyalkyl. aikytsulfinyl. alkylsulfinylalkyl, aiylsulfinylalkyl. ar- 
hlllS J' • ';««';°^'«"'n"y'a"Vl. heteroarylsulfonylalkyl. alkylsulfonyl. alkylsulfonylalkyl. haloalkylsulflnylalkyi, 
haloalkylsuifonylalkyl. alkylsulTonamido, alkylaminosulfonyl. amidosulfonyl. monoalkylamldosulfonyl. dialkyl amidosul- 
fonyl, monoarylamidosulfonyl. arylsulfonamido, diarylamidosulfonyl. monoalkyi monoaryl amidosulfonyl. arylsulfinvl 
arylsulfonyl. heteroarylthio. heteroarylsulfinyl, heleroarylsulfonyl. heterocydylsutfonyl. heterocydylthio. alkanoyl' 
a kenoyK aroy^ heteroaroyl. aralkanoyl. heteroaralkanoyl. haloalkanoyl. alkyl. alkenyl. alkynyl. alkenytoxy, alkenyloi- 
a ky alkylenedioxy. haloalkylenodioxy. cycloalkyl. cycloalkylalkanoyl. cydoaikenyl. lower cydoalkylalkyl lower cy- 
cloa Ikenylalky I halo, haloalkyi; haloalkenyl. haloalkoxy. hydroxyhatealkyl. hydrexyaralkyl. hydroxyaiicyl. MoxyhetS- 
oaralkyl. haloalkoxyaikyl. aryl. heteroaralkynyl. aryloxy. aralkoxy. aryloxyalkyl. saturated hetarocyclyl. partially saturat- 
ed heterocyclyl, heteroaryl. hetoroaiyloxy. hetaroaryloxyalkyl. arylalkenyl, heteroarylalkenyl. carboxyalkyl. carboalkoxy 
alkoxycarboxamido. alkylamidocartoonylamido, arylamidocarbonylamido. carboalkoxyalkyl. carboalkoxyalkenyl car- 
boaralkoxy. carboxamido. carboxamidoalkyl. cyano. cartohaloalkoxy. phosphono, phosphonoalkyi, diaralkoxy- 
phosphono. and diaralkoxyphosphonoalkyi with the proviso that there are one to five non-hydrido ring substltuents 
^xiv-4. "xiv-5. f^nw f'xiv-?. ^ f'xiv-e present, that there are one to five non-hydrido ring substituents R^^, - R„,w 
Rxiv-.i. Rxi>M2. and Rx^-ia present, and Rx,^,. n^^. R^^^. R^^,^, r^^,. r^^,„. r^^.,^. r^^ an^j 

Rxiv-13 are each independently selected to maintain the tetravalent nature of carbon, trivalent nature of nitrogen the 
dnralent nature of sulfur, and the divalent nature of oxygen; ' 

Rx.v-i and Rx^-s. Rxiv-s and Rxw^. Rx^-e ano Rx,vu7. Rxiv-t and Rx,v^, Rxivls and RyasM and Rx,v.io. 

"xiv-i 0 ana Mxiv-ii . "xiv-ii and Rxiv.12. and Rxiv.12 and Rxiv.13 are independently selected to tonn spacer pairs wherein 
a spacer pair is taken together to fonn a linear moiety having from 3 through 6 contiguous atoms connecting the points 
of bonding of said spacer pair members to form a ring selected from the group consisting of a cyctoalkenyl ring having 
5 through 8 contiguous members, a partially saturated heterocyclyl ring having 5 through 8 contiguous members a 
heteroaryl nng having 5 through 6 contiguous members, and an aryl with the provisos that no more than one of the 
group consisting of spacer pairs Rx«m and R^^^. Rxiv-s and R^^^. R^ and Rxiv.^, and Rxw.7 and Rxiv-a are used 
at the same time and that no more than one of the group consisting of spacer pairs Rxivls and Rx^-iq. Rxiv-10 and 
"xiv-n> Rxiv-11 and Rxiv-12. and Rxiv-ia and Rxiv.13 are used at the same time; 

•^xiv-* and Rxiv.9, Rxiv-» and Rxiv.13. Rxiv-a and Rxw-g. and Rxjvls and Rxiv-ia are independently selected to form 
a spacer pair wherein said spacer pair is taken together to fomi a linear moiety wherein said linear moiety forms a ring 
selected from the group consisting of a partially saturated heterocyclyl ring having from S through 8 contiguous members 
and a heteroaryl ring having from 5 through 6 contiguous members with the proviso that no more than one of the group 
consisting of spacer paire Rxn^ and R^, R^^^ and Rx^lis, Rxiv^ and R^. and Rxw-a and Rx,vli3 is used at the 

S3f 116 limQ. 

[0124] Compounds of Formula XIV and their methods of manufacture are disclosed in PCT Publication No. WO 
00/1 8721 , which is incorporated herein by reference in its entirety for ail purposes. 

[0125] In a prefenred embodiment, the CETP inhibitor is selected from the following compounds of Fomiula XIV: 

3-[r3-{3-trifluoromethoxyphenoxy)phenyl]II3-(1 .1 .2.2-tetrafluoroethoxy)-phenyl]methyl]amino]-1 ,1 ,1 -trifluoro- 

2- propanol; 

3- [I3-(3-isopropylphenoxy)phenylI[3-( 1 ,1 ,2.2-tetrafluoroethoxy)phenyll-methyl]amino]-1 ,1 ,1 -trifluoro-2-propanol; 
3-a3-(3-cyclopropylphenoxy)phenyl][[3-( 1 , 1 .2,2-tetraf luoroethoxy)phenyll-methyl]amino]-1 .1,1 -trifluoro-2-propa- 
nol; 

3-[I3.(3-(2-furyl)phenoxy)phenyl][[3-( 1 ,1 .2.2-tetrafluoroethoxy)phenyl]-methyi]amino]1 .1 .1.trifluoro-2-propanol: 
3-[[3-(2.3-dichlorophenoxy)phenyH[3-( 1.1.2.2-tetrafluoroethoxy)phenyl]-methyl]amino]-1,1.1-trifluoro-2-propa- 
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nol; 

3-[I3-(4-fluorophenoxy)phenyl][I3.( 1 .1 .2.2-tetrafluoroethoxy)phenyll-methyllamlno]-1 .1 ,1 -trifluoro-2'propanol: 
3-(I3-(4H7iethlylphenoxy)phenyll[[3-(1 , 1 ,2.2-tetraf luoroethoxy)phenylj-methyllamino]-1 ,1,1 -trifluoro-2-propanol; 
3-a3-(2-fluoro-6-bromophenoxy)phenyl][[3-( 1 .1 .2.2-tetrafluoroethoxy)phenyl]-methylIamino]-1 .1.1 -trifluoro- 

2- propanol; 

3- [[3-(4-chloro-3-ethyiphenoxy)phenyl][[3-(1 ,1 .2.2-tetrafluoroethoxy)phenyl]-methyl]amino]-1 ,1 ,^t^^fluoro-2-pro- 
panol; 

3-[[3.[3-(1 .1 .2,2- tetrafluoroethoxy)phenoxylphenyl][[3-{ 1 .1 .2,2-tetrafluoro-ethoxy)pheny(]methyl]amino]-1 ,1 .1 -tri- 
fluoro-2-propanol; 

3-[[3-[3-(pentafluoroethyl)phenoxv]phenyl][[3-( 1 ,1 ,2,2-tetrafluoroethoxy)-phenyl]methyl)amino]-1 .1 .1 -trifluoro- 

2- propanol: 

3- [I3-(3.5-dimethylphenoxy)phenyl][[3-(1.1.2,2-tetranuoroethoxy)phenyQ-methyl]a^^ 

nol; 

3-[[3-(3-ethylphenoxy)phenyn[[3-(1 .1 .2.2-tetrafluoroethoxy) phenyll-methyljaml^ 

3-[[3-{3-t-buty(phenoxy)pheny»]p-( 1 , 1 ,2,2-tetrafluoroethoxy)phenyl]-methyl]amino]1 .1,1 -trrf luo^o-2-p^opanol; 
3-[[3-(3-methylphenoxy)phenyl^3-(1 ,1 .2,2-tetraffuoroethoxy)phenyl]-methyl]amjno]-1 ,1 .1 •trrfluoro-2-propanol; 
3-[[3-(5,67,8-tetrahydro-2-naphthoxy)phenyl]Q3-{l J ,2,2-tetrafluoroelhoxy)phenyQmethyl^^ ,1 .1-trlfluoro- 

2- propanol; 

3- [[3-{phenoxy)phenyl][[3-(1 ,1 ,2,2-tetranuoroethoxy) phenyl]methyl]amino]-1 .1 ,1-trif!uoro-2-propanol; 
3-(I3-(3-(N.N-dimethyiamlno)phenoxyIphenyl][[3-(1 ,1 ,2,2-tetrafluoroethoxy)phenyllmethyl]amino]-1 ,1 .1-trmuoro- 

2- propanot; 

3- [I[3-( 1 , 1 .2 ,2-tetraf luoroethoxy)phenynmethy 1 ][3-[I3-(trif luoromethoxy)-phenyl]methoxy]pheny l]aminc]- 1,1,1 -trif- 
luoro-2-propanoi; 

3-[[[3-(1 J .2.2-tetrafluoroethoxy)phenynnriethylI34[3-(trif!uoromethyl)-phen^ ,1 .1 -trif- 

luoro-2-propanol; 

3-[n3-(1,1.2,2-tetrafluoroethoxy)phonyOmothylI34I3.5-dimethylphonyl]-nie^ -trifluoro- 

2- propanof; 

3- {I[3-( 1 , 1 ,2 .2-tetraf luoroethoxy)phenyQmethylI3-{[3-(tr!fluoromethylthio)-phenynmet^ 1 . 1 .-trif- 
luoro-2-propanol; 

3-(n3^1 J .2.2-tetrafluoroethoxy)phenynmethylI3-[[3.5-dmuorophenyOHTietho^^^ .1.1 -trifluoro- 

2*propanol; 

3-[I[3-(1 . 1 .2,2-tetrafluoroethoxy)phenynmethylI3HcyclohexylmethoxyIi}henyllaminol-1 ,1 ,1 -trtf 
3-[[3-(2Kiifluoromethoxy-4-pyridyloxy)phenyin3K1 .1 ^.2-tetrafluoroetho^^^ ,1 .tnfluoro- 

2- propanol; 

3- [I3-(2-trifluoronnethyl-4-pyridyloxy)phenyl]P-(1 .1 .2,2- tetrafluoroethoxy)-phenyllmethyl]afnino]-1 .1 .l.rtrlfluoro- 

2- propanol; 

3- ([3-(3-difluoromethoxyphenoxy)phenyl][[3-(1 .1 .2,2-tetrafluoroethoxy)-phenyl]methyl]amlnol-1 ,1 .1-trifluoro- 

2- propanol; 

3- ([[3-(3-trifluoronnethylthio)phenoxy]phenyi][I3-(1 ,1 ,2,2-tetrafluoroethoxy)-pheny!]niethyriamino]-1 ,1 ,1 -trifluo^o- 
2-propanol; 

3-[[3-(4<hloro-3-trifluoromethylphenoxy)phenyl][[3-( 1 .1 ,2.2-tetrafluoroethoxy)-phenyl]methyl]amino]-1 ,1 . 1 ,-trif- 
luoro-2-propanol; 

3-[[3-(3-tnfluoromemoxyphenoxy)phenyl)[[3-(pentafluoroethynriethyl]aminol-1 J , 1 -tr^^ 
3-[I3-(3-isopropylphenoxy)phenyl][I3-(pentafluoroethyl) phenyf)nriethyl]-amino]-1,1,1-trifluoro-2-propanol; 
3-{I3-{3-cycfopropylphenoxy)phenyl](I3-(pentaf!uoroethyl) phenyqmethyn-amlno]-1 ,1,1 -trtf Iuoro-2-propanol; 
3-[[3-{3-(2-furyf)phenoxy)phenyl][[3-{peniafluoroeihyl)phenyllmethyO-anmno]-l ,1,1 -trif!uoro-2-propanol; 
3-[[3-(2,3-dichlorophenoxy)phenyl][[3-(pentafluoroethyl) phenyl]methyl]-amino]-1 .1 .1 •trifluoro-2-propanol; 
3-[[3-{4-ffuorophenoxy)phenyl][I3-(pentafluoroethy() phenylImethyl]amino]-1 ,1,1 -trifluoro-2-propanol; 
3-[[3-(4-methylphenoxy)phenylI[3-(pentafluoroethyO phenyl]nnethynannino]-1 ,1,1 -trif!uoro-2-propanol; 
3-[[3-(2-fluoro-5-bromophenoxy)phenyl][[3-(pentafluoroethyl) phenyl]methyll-amino]-1 ,1,1 -trifluoro-2*propanol; 
3-(I3-(4-chloro-3-ethylphenoxy)phenyl][[3-(pentafluoroethyl) phenyl]methyfl-anninol-1 ,1 .1 -trif!uoro-2-propanol; 
3«[[3-(3-( 1 , 1 .2,2-tetrafluoroethoxy)phenoxy]phenyl][[3-{penlafluoroemyl)-phenynmet^^^ 

2- propanal; 

3- ([3-[3-(pentafluoroethyl)phenoxy]phenyO[[3-(pentafluoroethyl)phenyl]-nriethyl]anrijno]-1,1,1 -trifluoro-2-propanol; 
3-[[3-(3,5-djmethylph8noxy)phenylI[[3-(pentafluoroethyl) phenynmethyl]-aminoJ-1 ,1 ,1 -trif!uoro-2-propanol; 
3-[[3-(3-ethylphenoxy)phenyl][I3-(pentafluoroethyl) phenyl]nnethyl]amino]-1 ,1 ,1 -trifluoro-2-propanol; 
3-[[3-(3-t-butylphenoxy)phenyl][[3-(pentafluoroethyl) phenyf]methynamino]-1 ,1 ,1 -trifluoro-2-propanol; 
3-[[3-(3Hnethylphenoxy)phenylU3-pentafluoro6thyl) phenyqmethyl]amino]-1 .1 .1 •trifluoro-2-propanol; 
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3^I3-(537.8-tetmhydro-2-naphthoxy)phenyl]p-(pGntafluoro6thy.)phenyl^methy^ 
y3-(N.N^,methylammo)phenoxyJphenyljn3-(pentaflu^^ 

2- SopanS^''"°'°^''^'^^'*"^'''"^'^^'^'^^ 
J?SopanoT '^^"''^ 

3- (I3-(2-d,fluoromemoxy-4-pyridyloxy)phenylH^^^^ 
3-J3-(2-trinuoromemyl-4-pyridyloxy)phenyin3-(pentafluofo«^^^ 

f PhenylJ^ethylJaminoH .1 .1 -trifluoro-2-propanol 

3-|n3-(3-tnfluoromethylthio)phenoxy]pheny.Jtt3-(pen^^^^^^ 

3-(r3-(4<hloro-3-trffluoro^^^^ 

3-J3-3H8opropylphenoxy)phenyl]a3Mhepta/luoropropyOphenyllm«thy^ 

fSf '^^'"'®"^'"^*<*'*P**''"°'°P~Py) Phenyl]methy(]-aminoH,1,1-trifluoro-2-p«)panol- 
3-ff3- 4-fluofophenoxy)phenyl]II3-{heptafluoropropyl) phenylJmethylJaminoM ,1 ,1-trifluoro-2-propanol- ' 

rSo' «'.?^ ^'''''®"°'^^''^®"^'^^*<*'®P^^""°'°P''°Py') Pf'enyl]'"ethyl]amino]-1.1,1-trifluoro-2-propanoV 
a'J?M^Hrt''?KTf Phenyn-methyflan,ino)-1 .1 .l-trtfiuoro-2-propanol 

2- S?o"paiol '^■^"*®''^""°™®*°'^'P*'*"***y'P''«"y'^ff3-(heptafluoropropyl).phenyOmethyllaniino]-1 .1,1 -trifluoro- 

3- tr3-[3-(pentafluoroethyl)phenoxy]phenyl][I3-(heptafluoropropyl)phenyq-mGthyl]^^ 

?"?J'S'^;K'T!?*'^''"'f u'^^'"'^"^""^'^*P^""°~P™Py') Phenyl]methyl]-aminoJ-1 .1,1 -trifluoro-2-propanol; 

r °'*y^'"^®"y'^'f^"^''^^^"°''°P''°Py') Phenyl]methyllamino]-1 .1 ,1 -trifluoro-2-prc5panol- 

f5f«T!'?"'"'*u°'^^''*'®"^"^^'<^*P**''"'*~P™Py') P^ienyllmethylJaminoM .1 .1-trifluoro-2-propanoi 
I'^no^' ^ ^ °'^'"^*'^*'°'^^^ 

3-a3-(phenoxy)phenylj[l3-(heptaf luoropropyOphenylJmethylJ amino]-1 . 1 .1 -tritluoro-2-propanol- 

3-(II3-(heptamioropropyOphenyl]methyO[3K(3-(trtfluorornethoxy)phen . i ,i -trifluoro- 

2- propanol; 

3- in3-(heptafluoropropyOphenyl]methyQ(3-£[3-(trmuoioiT»thyl)phenylhmethoxy]ph 

2- propanol; 

» 3-p-(heptafluoropropyl)phenyllmethyn[3-n3.5KJimethylphenylJmethoxy]-phenynaminoJ-1 .1 .1 -trifluoro-2-propa- 

3- [[[3-(heptafluoropropyl)phenyl]methyl][3-[[3-(trifluoromethylthio)pheny)]-methoxylphenyl]aminoJ-1,1.1-trifl 
2-propanol; 

3.m3-(heptanuoropropyOphenyl]methyn[3-[cyclohexylmethoxy]phenyO-amino].^ 

3.a3-(2^ifluoromethoxy-4.pyridyloxy)phenyl][[3.(heptafIuoropropyl)phenyll-TO^ .trifIuo'ro-2.pro- 
panol; 
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3-[[3-(24rifluoromethyM^yridyloxy)phenyl][[3-(heptafluoropropy|)phenyn-methyOam -trifluoro-2-propa- 
nol; 

3-a3-(3-difluoromethoxyphenoxy)phenyin3-(heptafluoropropyO phenyll-methyl]amino)-1 ,1.1 -trrf luoro-2-propanol; 
3-(I[3-(3-trmuoromethylthio)phenoxy]phenyi][l3.(heptafluoropropyl)phenyl]-^ ,1,1 -trifluoro-a-propa- 

nol; 

3-([3-(4<hloro-3-trifIuoromethylphenoxy)phenyn[[3-(heptaf luoropropyl)-phenyf]-met^^ . 1 ,1 -trif luoro- 

2- propanoi; 

3- [[3-(3-trifluoromethoxyphenoxy)phenyl)[[2-fluoro-6-(trifluoromethyl)-phenyl]-m ,1,1 -trif luoro-2-pro- 
panoi; 

3-(I3-(3-lsopropyfphenoxy)phenyl]p-fluoro-5-(trlf luoromethyl)phenyl]-methyl]am .1,1 -trifluoro-2-propanol; 

3-[[3-(3K:yclopropylphenoxy)phenyl][[2-fluoro-5-{trrfIuoromethyl)phenyl]-methyl]am 

3-p-(3-(2-furyl)phenoxy)phenyl][[2-fluoro-5-(trifluoromethyl)phenyl]-methyl]amm^^^ 

3-Q3-(2.3-dichlorophenoxy)phenyin2-fluoro-5-(trffluoromethyl)phenyn-methyl]a^^ -trifluoro-2-propanol; 
3-p-(4-ffuorophenoxy)phenyl][I2-fluoro-5-(tr}fluoromethyl) phenyl]-methyl]ajnino]-1 ,1.1-trif!uoro-2-propanol; 
3-p-(4-methylphenoxy)phenyll[[2-fluoro-5-(trifluoromethyt)phenyll-methy!]am 

3-(I3-(2-ftuoro-6-bromophenoxy)phenyl]Q2-fluoro-5-(ti1fluoromethyl)-phenyllmeth^^ .1 ,1 -trifluoro-2-pro- 

panol; 

3-[[3-(4<hloro-3-ethylphenoxy)phenyl][I2-fluoro-5-(trmuorornethyl)-phenyr]mem ,1,1 -trif luoro-2i3ropa- 

nol; 

3-[[3-[3-(1.1 .2,2-tetrafluoroethoxy)phenoxylphenyl][[2-fluoro-5-(trifluoromethyOphenynmem^^ ,1 ,1 -trif- 

luoro-2-propano); 

3-[[3-[3-(pentafluoroethyl)phenoxy]phenyl][I2-fluoro-5-(trifluoromethyl)-phenylJ-meth^^^ 

2- propanol; 

3- [I3-(3,S-dlmethylphenoxy)phenyin2-fluoro-S-{trifluoromethyOphenyl]-methyl]amm^^ 
3-([3-(3-ethy^henoxy)phenyl][[2*fluoro-5-(trifluoromethyl) phenyl]methyl]-amino]-1 .1 , 1 -trifluoro-2-propanol; 
3-[[3-(34-butylphenoxy)ph©nyl][[2-fluoro-5-(trifluoromothyf) phenyl]methyl]-aniino]-1,1 ,1-trifiuoro-2-propanol; 
3-[[3-(3-nnethylphenoxy)phenylI[2-fluoro-5-(trifIuoromethyl) phenyl]methyQ-amino]-1 ,1 ,1 -trifluoro-2-propanoi; 
3-Q3-(5,67.8-tetrahydro-2-naphthoxy)pheny11[[2-fluoro^-(trifluoromethyl)-phenyqnriethyl]^ 

2- propanol; 

3- [[3-(phenoxy)phenyq[[2-fluoro-5-(trifluoromethyl) phenylImethyl]aniino]-1 .1 ,1 -triffuoro-2-propanol; 
3-[I3-[3-(N,N-dimethytamino)phenoxy]phenyq[[2-fluoro-5-(trifluoromethyO-phenynme 

2- propanol; 

3- [[[2-fluoro-5-(trifluoromethyf)phenyl)Tiethyt1[3-[I3-(triftuoromethoxy)-pherTy^^^ ,1 .1 -trif- 
luoro-2-propanol; 

3-[[[2-f luoro-5-(trmuoromethyl)phenyi]methyl][3-[[3-(tiif tuoromethyl)-phenyq^ ,1,1 -trif- 

iuoro-2-propanol; 

3-{I[2-fluoro-5-(trif luoromethyl)phenyl]methyl][3-[I3,5Hjimethylphenyl]-methoxy]ph ,1.1 -trifluoro- 

2- propanol: 

3- [I[2-fluoro-5-(trifluoromethyl)phenyl)methyl)[3-[I3-(trifluoromethylthra^ -trif- 
luoro-2-propanol; 

3-[[[2-fluoro-5-(trifluoromethyl)phenyl]methyi][3-[I3,5-difluorophenylJ-metho>^^ 

2- propanol; 

3- [[[2-fluoro-5-(trifluoromethyl)phenyl]methyl][3-[cyclohexylmethoxyl-phenyl]amln 

3-[[3-(2-difluoromethoxy-4-pyridyloxy)phenyl][[2-fluofD-5-(trifluoromethyO ,1 ,1 -trifluoro- 

2- propano); 

3- |I3-(24rif!uoromethyM-pyridyloxy)phenyl][t2-fluoro-5-(trifluoromethyl)-phenyl]methyn ,1,1 -trlfluoro- 

2- propanol; 

3- I[3-(3HJifluoromethoxyphenoxy)phenyl][[2-f luoro-5-{trifluoromethyl)i>henyl]m ,1,1 -trif !uoro-2-pro- 
panol; 

3-tt[3-(3-trifluorornethyllhio)phenoxylphenyl][I2-fluoro-5-{trifluoromethyl)-phenyl]me ,1 ,1 -trifluoro- 

2- propanol; 

3- [[3-(4-chloro-3-trif luoromethylphenoxy)phenyl][[2-f luoro-5-(trifluorofnethyl)phenyt]methy ,1,1 -trif luoro- 

2- propanol; 

3- (I3-{3-trifluoromethoxyphenoxy)phenyl][[2-fluoro-4-{trifluororTiethyl)-phenyllme^^^ 
panol; 

3-{I3-{3-isopropylphenoxy)pheny!][[2-f!uoro-4-(trifluorornethyl)phenyl]-methyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 
3-P-(3-cyclopropylphenoxy)phenyl][[2-fIuoro-4-(trifluoromethyl)phGnyQ-methyl]arninol-1.1,1 -trifluoro-2-propa- 
nol; 
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20 



3^P-^.fluoro-5.bromophenoxy)phenyl][I2-fluoro-4^ P ^^^^^ 

3-(r3-(4H:hloro-3-ethylphenoxy)phenyl]a2-fluoro-4-(trifluoromethyOs)henyOmethyl]aminoh1.^ 

? . K°'^^''''®"^'^f^ ""°'°"'^"'*''^'"°'°"'^*y') enyl]methyl]-amino]-1 .1 .1 -trifluoro-2 propanoi- 
2??opaS ^ °'^'"^''**''^^P''®"y''"2-''"0'o^-(trtfluofomGihy.)^henyQmethy^^ 

3-ir[2-fluoro^(trmuoromethyOphenyl]methyl][3-a3-(trifluoromethoxy)-pherTylI^ 1 1 

iuoro-2*propanoi; j » • 

3-lII2-fluofo-4-(trifluoromethyOphenyl>7iethy)][M3-(trffluoromethyl)-pheny i i.wt- 

luoro-2-propanol; ' ' 

JSopanoT'^^*^""'"^*^*'^'^''^^ 

3^ff2-fluoro-4.(trifluoromethyOphenyl]methy^l[3^I3-(trifluorometh , 1 

iuoro-2-propanol; ' ' 

3-(rf2-fluoro-4-(trifluofomethyOphenyl>neftyl][M3.5<lifluorophenylHnethoxyJphenyl^ ,1 .1 -trifluoro- 

2- propanol; 

1'^^^^°'!?-^'^^'^'^^'^^*'^''^^ ,1.1 -trifluoro-2-propanol 

3- [[3-(2-dffluoromethoxy-4-pyridyloxy)phenyl][(2-fluorD-4-(trifluoromethyl)i)henynmethyOam ,1.1 -trifluoro- 
2'propanol; 

3-ff3-(2-trif luorome«hyl-4-pyriclyloxy)phefiyn([2-fluoro-4-(trifluororTie%l)-phenyl]rnethyGami^^^ .1,1 -trifluoro- 
2*propanoi; 

3-|I3-(3-difluorornethoxyphenoxy)piienyin2-fluoro-4-(trifluoromethyl)-phenyl]methynarnirio)-1 ,1,1 -trif luoro-2-pro- 
panoi; *^ 

3-[I[3-(3-trifluoroniethylthio)phenoxy]phenyl][I2-fluoro-4-(trifluorometh ,1 -trifluoro- 

^ 2-propanol; and 

3-[[3-(4H:hloro-3.trifluoroniethy(phenoxy)phenyl][[2-fiuoro-4.(trifluoro-^^^ 
luoro-2-propanoL 

[01 26] Another class of CETP inhibitors that finds utility with the present invention consists of substitued N-Aliphat- 
« ic-N-Aromatlc rertte/y-Heteroalkylamlnes having the Formula XV 
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/ 



*{CH) 



nxv \ . 



15 



Formuia XV 



and pharmaceuticaliy acceptable forms thereof, wherein: 



Pxv an integer selected from 1 through 2; 

Axv and Qxv are independently selected from the group consisting of -CH2(CRxv.37Rxv-38)vxv"(CRxv-33^xv-34)uXV 

^ Txv-(CRxv.35'^XV-36)wXvH, 



AQ-1 



25 
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*fxV-2 
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and 
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AQ-2 

10 p Kxy-2 



15 



SO 



25 



45 



50 



55 




\ 



— --^ ^XV-3 2 



\ 



With the provBos that one of A^y and Q^v must be AQ-1 and that one of A^y and Qxv must be selected from the 
group cor««t,ng of AQ-2 and -CH2(CRxv.37Rxv.38)vxv-(CRxv.33Rxv-34)«xv^xv-(CR^-35Rxv as 
Txv^« selected from the group consisting of a single covalent bond. O.Tb(0), S(0^. C{R^^:^(^3^. and 

'^^Z'^TsIy^tX^J::;' ' '''^'^ - ' 0- °' RXV.34. RXV.3S. 

uxv and wxv are integers independently selected from 0 through 6- 
^ Axv-i is C(Rxv-3o); 

Dxv-1. Dxv.2. Jxv-i. Jxv-a. and Kxv-i are independently selected from the group consisting of C N O S and a 

no more Z"n^lTn """"n"^ *T "° T'* °' ^'^"^ ' "J'^^-^' "^xv^^' ^"'^ ^xv^i is a covalent bond, 

no more than one of Dxv-i, Dx,^^. J^,,,. j^v.,. and Kxv-, is O.no more than one of Dxv.,. Dxv-a, ^xv-i. Jxva. and 
rvxv.i « ^. one of Dxv-i , Dxv-a. ^xv-i . Jxv-a. and Kxv., must be a covalent bond when two of D vw , , Dyw , Jw , 
^v.2. and Kxv^, are Oand S. and no more than four of Dxv.,. Dxv-^ Jxv-l Jxv-a- and Kxv., ^re^! 
^v-v Bxv.2. Dxv-3. Dxv-*. ^xv-a- 'Jxv.4- and Kxv.a are independently selected from the group consisting of C C 
(Hxv.3o). N. O, S and a covalent bond with the provisos that no more than 5 of Bxv ,. Bxv5, Dyw , Dv„^ Jvw, 
Jxv-i. and Kxv-a are a covalent bond, no more than two of Bxv.,. Bxv-a. Dxv-a. Dxv-t. Jxv^? Jxv^ and Xv, are 
O. no more than two of Bxv.,. Bxv-a. Dxv-a. Dxv-. Jxv-a. Jxv^and K^, are S. no^'nTore manlT of^^^^^^^^^^^^ 
^xv-3. Jxv.3. ^xv-4: ^nd Kxv.2 are simultaneously O and S, and no more than two of Bw . . Bv^y Dv.,, 

C>xv.4* Jx\A3. Jxv^. and Kxv.2 are N; 

Bxv.i and Oxv-s. Dxv-a and Jxv.3. Jxv.3 and Kxv.g. Kxv.g and Jxv.^. Jxv^ and Dxv-4. and Dxv^ and Bxv2 are 
independently selected to form an in-ring spacer pair wherein said 

spacer pair is selected from the group consisting of C(Rxv.33)=C(Rxv.35) and N=N with the provisos that AQ-2 
must be a ring of at least five contiguous members, that no more than two of the group of said spacer pairs are 
simultaneously C(Rxv<j3)=C(Rxv.35) and that no more than one of the group of said spacer pairs can be N=N 
unless the other spacer pairs are other than C(Rxv.33)=C(Rxv.35), O, N, and S; 
f^xv-1 » selected from the group donsisting of haloalkyi and haloail<oxymethyl; 

Rxv.2 « selected from the group consisting of hydrido. aryl, alkyl. alkenyl. haloaikyl, haloalkoxy, haloalkoxyalkyi 
perhaloaryl. perhaloaralkyi, perhaloaryloxyalkyi and heteroaryl; 

Rxv-3 's selected from the group consisting of hydrido, aryl, alkyl, alkenyl, haloalkyi. and haloalkoxyalkyi- 
Yxv IS selected from the group consisting of a covalent single bond. (CHj), wherein q is an Integer selected from 
1 through 2 and (CH2)j-0-(CH2)k wherein j and k are integers independently selected from 0 through 1 ; 
Zxv 's selected from the group consisting of covalent single bond. (CH^)^ wherein q Is an integer selected from 1 
through 2. and (CHgVO-iCHg)^ wherein j and k are integers independently selected from 0 through 1 ; 
^xy/-A' Rxv-a. Rxv-9 and Rxv.13 are independently selected from the group consisting of hydrido. halo haloalkyi 
and alkyl; 

Rxv-30 is selected from the group consisting of hydrido, alkoxy. alkoxyalkyi, halo, haloalkyi. alkylamino, aikylthio. 
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alkytthioalkyl, alkyl, alkenyl, haloalkoxy, and haloalkoxyalkyl with the proviso that Rxv-ao 's selected to maintain 
the tetravaient nature of carton, trivaient nature of nitrogen, the divalent nature of sulfur, and the divalent nature 
of oxygen: 

f^xv.30' bonded to Ayv-i. is taken together to fomn an intra-ring linear spacer connecting the Axv-rcarbon at 
5 the point of attachment of Rxv.30 PO'^^t bonding of a group selected from the group consisting of Rxv-10' 

^xv-11. Rxv.i2« ^xv-3i« arid Rxv.32 wherein said intra-ring linear spacer is selected from the group consisting of a 
covalent single bond and a spacer moiety having from 1 through 6 contiguous atoms to form a ring selected from 
the group consisting of a cycloalkyl having from 3 through 10 contiguous members, a cycloalkenyl having from 5 
through 10 contiguous members, and a heterocyclyl having from 5 through 10 contiguous members; 
Rxv.3C' when bonded to Axv-i , is taken together to fonn an intra-ring branched spacer connecting the Axv-rcarbon 
at the point of attachment of Rxv-ao points of bonding of each member of any one of substituent pairs selected 
from the group consisting of subsitituent pairs Rxv-io ^xv-iv f^xv-io and Rxv-ai. F^xv-io and Rxv-a^ f^xv-io and 
'^xv-12. f^xv-ii and Rxv-31. ^xv-n and Rxv-32. Rxv-11 and Rxv-i2' ^xv-ai and Rxv.32» F^xv-3i and Rxv-i2» and Rxv.32 
and Rxv-12 and wherein said intra-ring branched spacer is selected to fonm two rings selected from the group 
IS consisting of cycloalkyl having from 3 through 10 contiguous members, cycloalkenyl having from 5 through 10 

contiguous members, and heterocyclyl having from 5 through 10 contiguous members; 

Rxv-4» f^xv-S' f^xv-e- ^xsf-j* f^xv-8» f^xv-9» Rxv-10' f^xv-ii« ^xv-12' ^xv-13' f^xv-31. f^xv- 32« ^xv-33' ^xv-34' ^xv-35= and 
Rxv-ae are independently selected from the group consisting of hydride, carboxy, heteroaralkytthio, heteroaralkoxy, 
cycloalkytamino. acylalkyl. acylalKoxy, aroylalkoxy, heterocyclyloxy, aralkylaryl, aralkyi, aralkenyl. araikynyl, hete- 

20 rocyclyt. perhaloaralkyl. aralkyisulfonyl, aralkylsulfonylalkyl. aralkylsulfinyl, aralkylsulflnylaikyl. halocycloalkyt, 

halocycloalkenyl, cycloalkylsulfinyl, cycloalkylsulfinyfalkyi, cycloalkylsutfonyt, cycloalkylsulfonylalkyl, heteroar- 
yiamino, N-heteroarylamino-N-alkylamino, heteroarylaminoalkyl. haloalkylthio, alkanoyloxy. aikoxy, alkoxyalkyi, 
haloalkoxylalkyl. heteroaralkoxy, cycloalkoxy, cycloalkenyloxy, cydoalkoxyalkyl,cycioalkylalkoxy,cycloalkenyloxy- 
alkyt, cycloaikylenedioxy. halocycloalkoxy, 

2s halocycloalkoxyaikyi, halocycloalkenyloxy, halocycloalkenyloxyalkyi, hydroxy, amino, thio, nftro, lower alkylami no, 

alkytthio, alkytthksalkyi, arylamino, aratkylamino, arylthio, arylthioalkyi, heteroaralkoxy alkyl. alkyisuifinyl, alkylsulfi- 
nylalkyi, arylsulfinylalkyl. arylsutfonylalkyi, heteroarylsulflnytalkyi, heteroaryisulfonylalkyl, alkytsulfonyl, alkylsutfo- 
nylalkyi, haioalkylsulfinylalkyl. haloaikylsulfonylaikyl, alkytsulfonamido, alkylaminosulfonyl, amidosulfonyl, 
monoalkylamidosuifonyl, dialkyi amidosulfonyl. monoaryiamidosulfonyl, arylsulfonamido. diarylamidosulfonyl, 

30 monoalkyi monoaryl amidosulfonyl, arylsulflnyl, arytsulfonyl, heteroarytthfo. heteroarylsutfinyl. heteroarylsulfonyi. 

heterocyciylsulfonyl, heterocyclylthio, alkanoyi, alkenoyl. aroyi, heteroaroyt, aralkanoyl. heteroaralkanoyl. haloai- 
kanoyl. alkyl. alkenyl. alkynyl, alkenyloxy. alkenyloxyalky. alkylenedioxy. haloalkylenedloxy, cycloalkyl. cycloalky- 
lalkanoyi, cycloalkenyl, lower cycloalky f alky I, lower cycioalkenylaikyi, halo, haloalkyi, haloalkenyl, haloalkoxy, hy- 
droxy haloaikyl. hydroxyaralkyl. hydroxyalkyi, hydoxyheteroaralkyi, haloalkoxyalkyl, aryl, heteroaralkynyl, aryloxy, 

35 aralkoxy, aryloxyalkyi, saturated heterocyclyl; partially saturated heterocyclyl, heteroaryl, heteroaryloxy, heteroary- 

loxyalkyi, arylalkenyl, heteroarylalkenyi, carboxyalkyl. carboalkoxy, alkoxycarboxamido. alkylamidocarbonylami- 
do, alkylamidocarbonytamido, carboalkoxyalkyl, carboalkoxyalkenyl, carboaralkoxy, carboxamido,.carboxami- 
doalkyl, cyano, carbohaloalkoxy, phosphono, phosphonoalkyi, diaralkoxyphosphono, and diaralkoxyphospho- 

noalkyl with the provisos that Rxv-4' f^xv-s* f^xv-€» ^xv.7» ^xv-e» ^xv- 9- f^xv-io- P^xv-ii» f^xv-i2' ^^xv-is* f^xv-ai • '^xv-aa* 
^ f^xv.33» ^xv-a^' ^xv^35' and Rxv-ag are each independently selected to maintain the tetravaient nature of carbon, 

trivaient nature of nitrogen, the divalent nature of sulfur, and the divalent nature of oxygen, that no more than three 
of the Rxv.33 and Rxv.34 substituents are simultaneously selected from other than the group consisting of hydride 
and halo, and that no more than three of the Rxv^as and Rxv-ae substituents are simultaneously selected from other 
than the group consisting of hydrido and halo; 
^ ^xv.9» f^xv-10. f^-n. f^xv.12' P'xv-ia. Rxv-31' and Rxv-32 are Independently selected to be 0x0 with the provisos 

that Bxv-i. Bxv-2» ^Scv-3« ^v-4' '^xv-s* *Jxv-4» and Kxv.2 are independently selected from the group consisting of C 
and S, no more than two of Rxve. Rxv-io- ^xv-iv Rxv-12' Rxv-i3» ^xv-ai- and Rxv-32 are simultaneously 0x0, and 
that Rxv-9' Rxv-10' Rxv-11' Rxv-i2* Rxv-i3t Rxv-31' and Rxv-32 are each independently selected to maintain the 
tetravaient nature of carbon, trivaient nature of nitrogen, the divalent nature of sulfur, and the divalent nature of 
so oxygen; 

Rxv.4 and Rxv-s- Rxv-5 and Rxv-6» Rxv-6 and Rxv-?* Rxv-t and Rxv-a« Rxv-9 and Rxv-iO' Rxv-10 and Rxv-11. Rxv-11 
and Rxv-31. Rxv-3i and Rxv-32' Rxv-32 and Rxv-i2'and Rxv.12 and Rxv-13 are independently selected to form spacer 
pairs wherein a spacer pair is taken together to form a linear moiety having from 3 through 6 contiguous atoms 
connecting the points of bonding of said spacer pair members to fomn a ring selected from the group consisting 
ss of a cycloalkenyl ring having 5 through 8 contiguous members, a partially saturated heterocyclyl ring having 5 

through 8 contiguous members, a heteroaryl ring having 5 through 6 contiguous members, and an aryl with the 
provisos that no more than one of the group consisting of spacer pairs Rxv-4 and Rxv-5' Rxv-5 and Rxv-e- Rxv-s 
and Rxv.7' Rxv-7 and Rxv-s ^^^^ at the same time and that no more than one of the group consisting of spacer 
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pairs Hxv^ and R^.,,,. r^.^,, and R^v-n. Rxv.„ and flxv^,. Rxv^ai and R^.^, R^^.„ and Rw^,, and R 
and Rxv.i3 are used at the same time; ° "xv-is 

Rxv.9 and R^.„. R^^^, and R^v^ia, Rxv-s^nd R^^^g R^, and Rx,^,,. R^^^, and R^.^, R^.,, and R^v R^v io 
and Rx^,,3. Rxv.,0 Rw-3i. Rxv-io and R^.,„ r^.„ and R^v.^^. Rxv-i, and R^^,„ R^^.„ and R^ ' r'^' ! 
Tl^^l'r ^"^'^T ^""^ "'^^•^^ ^""^ "'^•3= "'^ independently selected to fomi a spacer ^Ir where n 

;rn2r„r„H? ^".^^.^K^^'^'r ^ ""^"^ ^^^^^ ^^'^^^ ^^'^^^^^ group consLg of^cova em 

of a cycloalkyi havmg from 3 through 8 contiguous members, a cycloalkenyl having from 5 through 8 conSus 
?.TT^- ^'T^'^t l^'^^'^'y' *'«^'"9 '^<^ 5 through 8 contiguous member lid a parti JiVatuS hete 
spacer pairs is used at the same time; y^^M u> 

Rxv.37 and Rxv.38 are independently selected from the group consisting of hydrido, alkoxy. alkoxyalkyl hydroxy 
an^o, th,o. halo, haloalkyl. alkylamino. alkylthio, alkylthioalkyl. cyano. alky!, alkenyl. haloalkoxy. and haloalkoxy 

nn!?Iloo^'"rf ^ ^""^ methods of manufacture are disclosed in PCT Publication No WO 

00/1 8723. whtoh is incorporated herein by reference in Its entirety for all purposes 

[01281 In a preferred embodiment, the CETP Inhibitor Is selected from the following compounds of Formula XV: 

3-p-(4-chloro-3-ethylphenoxy)phenyl) 
(cyclohexylmethyl)aminohl ,1 .1-trifluoro-2-propanol; 
3-II3-(4-chloro-3-ethylphenoxy)phenyll 
(cyclopentylmethyl)amlno]-1 ,1 .1 -trlfluoro-2-propanol; 
3-[I3-(4-chIoro-3-ethylphenoxy)phenyl] 
(cyclopropylmethyl)amino]-1 .1,1 -tnfluoro-2-propanol; 
3.a3.(4^:hloro.3-ethylphenoxy)phenyl][(3.trifiuoromethyl)cyclo^ -trffluoro.2-propanol- 
3.[[3.(4-chloro-3-ethylphenoxy)phenylJ[(3-pontafluofoethyl) 
cyciohexyl-nnethyl]amino]-1 ,1 .1-trifluoro-2-propanol; 
3-[[3.(4-chloro-3.ethylphenoxy)phenyl][(3-trifluoromethoxy) 
30 cyclohexyl-methylJaminoM .1 .1 -trifluoro-2-propanol; 

3-a3-(4<hloro-3-ethylphenoxy)phenyl][r3.(1 . 1 .2.2-tetrafluoroethoxy)cyclo-hexylmethyl]aminoM .1.1 -trif luoro- 
2*propanol; 

3-{[3-(3-trifluoromethoxyphenoxy)phenyl] 
(cyclohexylmethyl)aminoj-l ,1 ,1-triftuoro-2-propanol; 
^ 3-p-(3-trifluoromethoxyphenoxy)phenyl] 

(cyclopentylmethyl)amino]-1 .1 .1 •trifluoro-2-propanol; 
3-[[3-(3-trifluoromethoxyphenoxy)phenyl] 
(cyclopropylmethyl)amino]-1,1,1-trlfluoro-2-propanol; 
3-[I3-(3-trlfluoromethoxyphenoxy)phenyl][(3-trifluoromethyl)cyc^ 

3-tt3-(3-trlfluoromethoxyphenoxy)phenyl]](3-pentafluoroethyl)cyclohexyl-methyllamino]-1 .1,1 -trifluoro-2.propa. ' 
nol; 

3-[I3-(3-trtfluoromethoxyphenoxy)phenyl][(3-trifluoromethoxy)cyclohexyl-methylIamino]-1, 

nol; 

3-[r3-(3-trifIuoromethoxyphenoxy)phenyll[[3-{1 .1 .2.2-tetrafluoroethoxy)cyclohexy|.methyl]aminohl .1 ,1 -trifluoro- 

2- propanol; 

3- {[3-(3-lsopropylphefioxy)phenylJ(cyclohexylmethyl]amlno]0 ,1 . 1 -trif luoro-2iDropanol: 
3-[[3-(3-isopropylphenoxy)phenyll(cyclopentylmethyI]amino]-1 ,1,1 -tnfluoro-2-propanol; 
3-[[3-(3-isopropylphenoxy)phenyll(cyclopropylmethyl)aminoJ-1 ,1 ,1 -trif!uoro-2-propanol; 
3-[[3-(3-isopropylphenoxy)phenyl][(3-trifluoromethyl) cyclohexyl-methyl]amino].1 .1 ,1-trifluoro-2-propanol; 

^ 3-[[3-(3-isopropylphenoxy)phenyl)[(3-pentafluoroethyl) cyclohexyl-methyl]amjno]-1 .1 .1-trifluoro-2-propan'ol; 

3-[[3-(3-lsopropylphenoxy)phenylI[{3-trifluon:>methoxy)cyclohexyl-methyl]aminol-1^ 

3-[[3.(3-isopropylphenoxy)phenyip-(1,1,2.2-tetrafluoroethoxy)cydohexyl-methyl]aminohl^ -trifluoro-2-propa- 
nol; 

3-[[3-(2,3-dichlorophenoxy)phenyl](cyclohexylmethyl 
^ )amino|-1 ,1,1 -trif luoro-2-propanol; 

3-[[3-(2.3-dichlorophenoxy)phenyll(cyclopentylmethyl) amlno]-1 ,1 ,1 -trifluoro-2.propanGl: 
3-[[3-(2.3-dichlorophenoxy)phenyl](cyclopropylmethy)amino]-1 .1 .1 -trifluoro-2-propanol; 
3-[[3-(2.3-dichlorophenoxy)phenylK(3-trif!uoromethyl) 
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cyc(ohexyt-methyl]amino]-1 ,1 , 1 -trifluoro-2-propanol; 

3-I[3-(2.3-dichlorophenoxy)phenylI{3iDentaf!uoroethyO cydoh0xylmethyl]ami'nol-1 .1 ,1 -trifluoro-2-propanol: 
3-[[3-(2.3-cllchlorophenoxy)phenylI(3-trifluoromethoxy) cydohexyl-methyl]amino]-1 .1 .1-tiifluoro-2-propanol; 
3-{I3-(2,3-dichlorophenoxy)phenylI3-(1 ,1 .2.2-tetrafluoroethoxy)cycio-hexyl-m6thyqamino]-1 .1 .1 -trifluoro-2-pro- 
5 panot; 

3-[[3-(4-fluorophenoxy)phenylI(cyclohexylmethyl)annfno)-1 ,1 ,1 •trtfluoro-2-propanol; 

3-[[3-(4-fluorophenoxy)phenyl](cyclopentylmethyl)amino]-1 . 1 .1 -tiifluoro-2-propanol; 

3-[[3-(4-f luorophenoxy)phennyl](cyclopropylme%l)amino]-1 , 1 J -trif louro-2i3ro^ 

3-|I3-(4-fliJorophenoxy)phenyl][(3-trifluoromethyi) 
10 cyclohexyl-methyl]aminol-1 ,1,1 -triffuoro-2-propanol; 

3-[[3-(4-flLiorophenoxy)phenyl][(3-pentafluoroethyl) 

cyclohexyl-methyl]amino]-1 ,1 ,1 •trifluoro-2-propanol; 

3-tI3-(4-fluorophenoxy)phenyl][(3-trifluoromethoxy) 

cyclohexyl-methyi]amino]-1 ,1 ,1 •trifluoro-2-propanol; 
15 3-tt3-(4-fluorophenoxy)phenyl][[3-(1 ,1,2,2-tetrafluoroethoxy)cydohexyl<nethyt]amin ,1 ,1-tnfluoro-2-propanol; 

3-[[3-(3-trifluoromethoxybenzyloxy]phenyQ 

(cyclohexylmethyOafnino]-1 ,1 ,1 -trifluoro-2-propanol; 

3-t[3-(3-trifluoromethoxybenzyloxy)phenyl] 

(cyclopentyimethyl)amino]-1 ,1,1 -trif luoro-2-propanol; 
20 ' 3-[[3-(3-trifluoromethoxybenzyloxy)phenyl] 

(cyclopropylmethyl]aminol-1 ,1 ,1-trifluoro-2-propanol; 

3-|I3-(3-trif luoromethoxybenzy loxy)phenyl][(3-trif luoromethy l)cyclohexyi-rnethyl]ami^ ,1,1 -trif luoro-2-propa- 
nol; 

3-(I3-(3-tnfluoromethoxybenzyloxy)phenyl][(3-pentaf!uoroethyO<^iohexyt-methyqamino]-1 ,1 .1 -trifluoro-2-propa- 
25 nol; 

3-ii3-(3i'trifluoromethoxybenzyloxy]phenyl][(3-trifluoromethoxy)cyclohexyl^ , 1 ,1 -tlifluoro-2-propa- 

nol; 

3-[[3-(3-trif luoromethoxybenzyloxy)phenyl][3-(1 ,1 ,2,2-tetFafluoroethoxy)-cyclohexylmethyl]amino]-1 .1 ,1 -trifluoro- 
2'propanol; 

30 3-[[3-{3-trifluoromethyIben2yloxy)phenyl] 

(cyctohexylmethyl)amino]-1 ,1 ,1 -trifluoro-2-propanol: 

3-[I3-{3-trifluoromethylbenzyloxy)phenyl] 

(cyclopentylmethyl)aminol-l ,1,1 -trifluoro-2-propanol; 

3-[[3-(3-trifluoromethy!benzyloxy)phenyl) 
35 (cyclopropylmethyl)aminol-l ,1 ,1 -trifluoro-2-propanol; 

3-[[3-(3-trif luoromethyibenzylO)(y)phenyl][(3*trrfluoromethyl)cyclohexyl-methyq^ ,1,1 -trif Iuoro-2-propanoi; 

3-Q3-(3-tnf luoromethylbenzyloxy)phenyl][(3-pentafluoroethyl)cyclohexy(-meth^ .1,1 -trif luoro-2-propa- 

nol; 

3-[[3-(3-trifluoromethylben2ytoxy)phenyl][(3-trifIuoromethoxy)cyclohexyl-me% ,1-trifluoro-2-propa- 
40 nol; 

3-[[3-(3-trifluoromethyIben2ytoxy)phenyl][3-(1 , 1 ,2.2-tetraf luoroethoxy)cyclohexyl-methyl]amjno]-1 ,1,1 -trif luoro- 

2- propanol; 

3- [[[(3-tnfluoromethyl)phenyl]methyl]{cyclohexyl)aminol-1 ,1 ,1 -trifluoro-2-propanol; 
3-[I[(3-pentaf!uoroethyt)phenyl]methyll(cyclohexyl)aminol-1 ,1 ,1 -trifluoro-a-propanol; 

^5 3-[I[(3-trlfluoromethoxy)phenyl]metfiyl](cyclohexyl)aminoi-1 .1.1 -trifluoro-2-propanol; 

3-[I[3-(1 ,1 .2.2-tetrafluoroethoxy)phenyl) 
methyl]{cyclohexyOaminol-1 , 1 ,1 -tnfluoro-2-propanoi; 
3-|n(3-trifluoromethyl)phenynnnethyl] 
(4-methylcyclohexyl)amino]-1 ,1 ,1-tiifluoro-2-propanol; 
3-[[[(3-pentaf!uoroethyl)phenyl]methyl] 
(4-methylcyclohexyl)amino]*1 ,1,1 -trif luoro -2-propanol; 
3-[[[(3-trifluoromethoxy)phenyl]methyl] 
(4-methylcyclohoxyl)aminol-1 ,1 ,1 -trifIuoro-2-propanol: 

3-[[[3-(1 ,1 .2,2-tetrafluoroGthoxy)phenyl]methyl] (4-methylcyclohexyl)amino]-1 ,1 ,1-trifluoro-2-propanol; 
55 3-[[[(3-trif!uoronriGlhyl]phenylIrriethyl](3-trifluoromethylcyclohexyl)arnino]-1 ,1 ,1-trifluoro-2-propanol; 

3-Ql(3-pentafluoroethy()phenyl]rriethyQ(3-trifluoromethylcyclohexyl)amino]-1,1,1-trif!uoro-2-propanol; 

3-[[[(3-trif (uoromethoxy)phenyl]methyl](3-trifluoromethylcyclohexyl)aminol-1 , 1 ,1 -trifluoro-2-pr 

3-[[[3-(1 .1 ,2.2-tetrafluoroethoxy)phenyllmethyl](3-trifluoromethytcyclohexyOamino]-1 ,1 .1-trifluoro-2-propanol: 
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3-n(3-trifluoromethyl)phenyl]m6thyip-(4.chloro-3-ethylphenoxy)cydohaxvnamino 1 1 trifluorn o 

3-tt(2-trifluoromemyl)pyrid-6-yllmethylJ(3-trifluoromethylcyclohexyl)aminoh1 1 1 -triflu^o-2-DroDan..l- 
3-E(2-.r.,uoromethy.)pyrid-6-y.)m«h^^^^^ 

3^^(2.trifluoromethyl)pyrid^^]mett,ylJ(3^1.1.2.2-t•t«lluo^^ 

3Mn(3.trifluoromethyl)phenyOmethyl][3-{4.chloro-3-ethylphenoxy)-2.2,-di^ 

3-p-trifluoromethyl)phenynmethyl][3-(isopropoxy)propynaminoh1.1,1-trifluoro-2-propanol- 
3-H(3-pentafluoroethyl)phenylJmethyl]I3-(i8opropoxy)propyllaminoM ,1 ,1 -trifluoro-2-propanol- 
3-KlP-trifluoromethoxy)pheny1]memyn(3-(i8opropo3(y)propyl]amino]-1 .1,1 -trif luoro-2-propanol' 

'I •!-**™II"°™«'^«'V)P'^e"y'l"'et''y'D3-('sopropoxy)propyl]amlno]-1 ,1.1 -trlfluoro-2-,iropanol; and 
3-ai3-{1 .1 .2,2-tetrafluoroethoxy)phenyi]methylK3-{phenoxy)propylJafninoJ-l . 1 ,1 -trlfluoro-2-propanol. 

5°«^JL.I2^*^'' ''T "1 "^r^ '""'"""'^ """^ '^''^ P™'*"' °' (R)-<=hiral halogenated 
1 -substituted amino-(n+l)-alkanols having the Formula XVI 
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Formula XVI 



and phanmaceutically acceptable fonne thereof, wherein: 

nxvi Is an integer selected from 1 through 4; 
Xxvi is oxy; 

Rxwi is selected from the group consisting of haioalkyi, haloalkenyl, haloalkoxymethyt, and haioalkenyloxymethyl 
30 with the proviso that Rxvi-i ^ higher Cahn-lngold-Prelog stereochemical system ranking than both Rxvi-s 

(CHRxvi-3}n-^^(AxviPxvi wherein Axvi is Fomiula XVi-(II) and Q is Fomiula XVKIIl); 




xvi-n xvi-m 

50 

Rxvi-18 is selected from the group consisting of hydrido, alkyi, acyl, aroyi, heteroaroyl, trialkylsilyl, and a spacer 
selected from the group consisting of a covalent single bond and a linear spacer moiety having a chain length of 
1 to 4 atoms linked to the point of bonding of any aromatic substituent selected from the group consisting of Rxvh4* 
Rxvva> ^xvi-9* ^^1-13 a heterocyclyl ring having from 5 through 10 contiguous members; 

Dxvi-1. l^xvi-2» ^xvn' *Jxvi-2 2ind Kxyj.^ are independently selected from the group consisting of C, N, O, S and 
covalent bond with the provisos that no more than one of Dxvhi* ^xv}-2> ^^xvi-i • ^xvi-a ^xvi-i is ^ covalent bond, 
no more than one Dxvki* ^vi-2« ^xvi-i* *Jxvi-2 ^xvhi is be O, no more than one of Dxvm > ^xvi-a* ^xvi-v Jxvi-2 
and Kxvt-1 is S. one of Oxvi-i* ^vi-2* ^^xvi-i* ^xvi-a ^xvi-i ^"st be a covalent bond when two of Dxvi-i> i^xvi-2< 
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10 



15 



23 



30 



35 



40 



45 



SO 



S3 



;Jxvi-i . Jxvw and Kxvm are O and S, and no more than four of Dxvn 0^^ j j and K 

co^l^L^l)^;:^ itr^;,'"^^ ^"^'-^ independently selected from the group co^i'sls^^ of c'n O s and 
covalent bond wrth the provisos that no more than one is a covalent bond, no more than one of Dxv. 3 Dxv " 

°' "xvi-a. L>xvi-4. Jxvi-3. Jxvi-4 and Kxvi-a « 0 and S, one of Dvw, , j j a„H k- ^ . 

covalent bond when two of D n i i ''V'-^' ''^i-* and Kxvi.2 "^ust be a 

ovaien oona wnen two of Dxv,.3, D^viwi, Jxvi-a. Jxvi-* and Kxvm are O and S, and no more than four of Dy,,, , 
iJxvM. Jxvi-3t Jxvi-* and Kxvi-a are N; "xvi-3. 
Rxvi-2 is selected from the group consisting of hydrido, aryl, aralkyi, alkvl alkenvl alkenvloxx/aikvi h=.i«».u, . 
aloalkeny, halocycioalkyl. haloalkoxy, ha.oalkoxyalkyl. ha7oalKenyToxyal£vTSloaZ^^^ 

tZ'rovtotJri '''T^^^!^'- <*"=y^no2ky'. anVcarboarxy^anTaS'wI' 

the^proviso that Rxv« has a lower Cahn-lngold-Prelog system ranking than both Rxvm and (CHflxv,3)„-N(A^,) 

VfT^ """^ consisting of hydrido. hydroxy, cyano, aryl, aralkyi. acyl alkoxy alkvl alkenvl 

alkoxyalkyi, heteroaryl. alkenyloxyalkyl. haloalkyi, haloalkenyl. haloalkoxy haloalkoxya^l ha^^Wenvl^^^^^^^ 
monocyanoalkyl. dicyanoalkyl. cart,oxamide, and carboxamidoalkyl. with he provisr S IChZZ XH) 

l^mV^^tTiZr"'''r^^^^^ u)a)<, Wherein q Is an integer selected 

^ 0 and l! (°"(f^xvM4))g-Wxvr-(CH(Rxv,. uMp wherein g and p are integers independently selected from 

Rxvi-14 K selected from the group consisting of hydrido. hydroxy, cyano, hydroxvalkvl acvl alkoxv aikui 
a-kynyl. a.koxy^kyl^atealkyl. haloaikenyi. haloalkoxy. Z^oJS!^^^Z:ZZo^L,Z7.^^^^ 
2 «»*oa"^<»«ycyanoaikyi, carboalkoxy, ca*oxa^idJ! and carbo^TdoX? 

Smrandl an^i?R "^^^'"'^X.f^^T^'"^ «)^><«' " ^ '"teger selected 

and 1 • <CH(Rxvn5))j-Wxv,(CH(RxvM5))ic wherein j and k am integere independently selected from 0 

Wxvi is selected from the group consisting of O, C(0). C(S),C(0)N(Rvw, ,A CfS^N/R ) m 

°' '=y^"°' f^ydroxyalkyl. acyl. alkoxy. alkyi, aikenyl. alkynyl. 

^Z,^>5^ '^^^ haloalkenyloxyalkyl. monocarboalkoxyalkyl. r^no^ 

q^anoalkyl. dicyanoalkyl, carboalkoxycyanoalkyi, carboalkoxy. carboxamide. and cartoxamidoalkyl; 

th^./n'^onitf'^^^ and RxvM3 are independently selected from 

lr« ''Tf 9 ^ »'e»eroaralkylthio. heteroaralkoxy, cycloalkylamino, acylalkyl. acylalkoxy 

aroyla koxy. heterocydyloxy. aralkylaryi, aralkyi, aralkenyl. aralkynyl, heterocyclyl, perhaloaralkyi, aralkylsulfonyl 
aral^lsulfonylalkyl. aralkylsuifinyl. aralkylsulfinylalkyl. halocycloalkyi, halo^cloalkenyl, cyclialkylsSJ,/ cj- 
cloalkylsulftnylalkyl, cycloalkylsulfonyl. cycloalkylsulfonylalkyl. heteroarylamino. N-heteroa»ylamino-N-alkylamino 
^''.r °^'^^J"°^"^'' "^'^^''^'^''o- alkanoyloxy. alkoxy, alkoxyalkyi, haloalkoxylalkyl. heteroar^ 
alkoxy. cycloalkoxy, cycloalkenyloxy. cycloalkoxyalkyl. cycloalkylalkoxy, cycloalkenyloxyalkyi, cycloalkylenedioxy 
halocyctoalkoxy, halocydoaikoxyalkyl. halocycloalkenyloxy. halocycloalkenyloxyalkyl. hydroxy, amino, thio nitro 
lower alkytemino. aikyfthk). alkylthioalkyi, arylamino. aralkylamino, arylthio, arylthioalkyl.heteroaralkoxyalkyi, alkyl- 
sulfinyl. alkylsulflnylalkyi, arylsulfinylalkyi, arylsulfonylalkyl. heteroarylsulfinylalkyi, heteroan^lsulfonylalkyl. alkylsul- 
fonyl. a kylsutfonylalkyl. haloalkylsulfinylalkyi, haloalkylsulfonylalkyl. alkylsulfonamido, alkylaminosultonyl. amido- 
su^onyl. monoalkyi amidosulfonyl. dialkyl. amidosuifonyl. monoarylamktosulfonyl, arylsulfonamido. diarylamido- 
sulfonyl, monoalkyi monoaryl amidosuifonyl, arylsulflnyl, arylsulfonyl. heteroarylthlo. heteroarylsulflnyi. heteroar- 
ylsuifonyl. heterocydylsulfonyl, heterocyclylthlo. alkanoyl. alkenoyi, aroyl. heteroaroyl. aralkanoyi, heteroaral- 
kanoyl haioalkanoyl, alkyI, aikenyl. alkynyl, alkenyloxy. alkenyloxyalky, alkylenedioxy. haloalkylenedioxy, cy- 
cloalkyl, cycioalkylalkanoyi, cydoalkenyl, lower cycloalkylalkyl. lower cycloalkenylalkyi, halo, haloalkyi. haloalke- 
nyl. haloalkoxy. hydroxyhaloalkyi, 

hydroxyaralkyl. hydroxyalkyl. hydoxyheteroaralkyl. haloalkoxyalkyi. aryl, heteroaralkynyl. aryloxy, aralkoxy. ary- 
loxyalky , saturated heterocyclyl. partially saturated heterocyclyl. heteroaryl, heteroaryloxy, heteroaryloxyalkyi, ar- 
ylalkenyl. heteroarylalkenyi, carboxyalkyl. carboalkoxy, alkoxycarboxamido, alkylamWocartJonylamido arylamido- 
cartoonylamido.carboalkoxyalkyl. carboalkoxyalkonyl, cartooaralkoxy, carboxamido. caiboxamidoalkyi, cyano car- 
bohaloalkoxy. phosphono. phosphonoalkyl. diaralkoxyphosphono, and diaralkoxyphosphonoalkyi with the proviso 
that Rxvi^ Rxvi-s. Rxvi-«. Rxvi-7. Rxvi-s. Rxvw Rxvuo. Rxvi-ii. Rxvi-i8. and Rxvi-ia are each independently se- 
lected to maintain the tetravalent nature of carbon, trivalent nature of nitrogen, the divalent nature of sulfur and 
the divalent nature of oxygen; 

Rxvi-4 and Rxvu. Rxv^5 and Rxvi^, Rxvi-e and Rxv,.7. Rxvi-7 and Rxvi^, Rxvi-s and Rxvmo. Rxvmo and Rxvi-iv 
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l^xvhn Rxvi.i2' f^xvi.i2 Ryiv-ia are Independently selected to form spacer pairs wherein a spacer pair 
is taken together to fomri a linear moiety having from^ 3 through 6 contiguous atoms connecting the points of bonding 
of said spacer pair members to fonm a ring selected from the group consisting of a cycloaikenyi ring having 5 
through 8 contiguous members, a partially saturated heterocyclyl ring having 5 through 8 contiguous members, a 

5 heteroaryl ring having 5 through 6 contiguous members, and an aryl with the provisos that no more than one of 

the group consisting of spacer pairs Rxv^4 and Rxvi-s. "xvi-s and Rxv,^. Rxv^6 and Rxvi.7. and Rxv^7 and Rxv^8 
is used at the same time and that no more than one of the group consisting of spacer pairs Rxiv-g and Rxvi-10. 
f^xvMO and Rxvi-11. f^xvm and Rxvi-i2» and Rxvi-ia and Rxvms can be used at the same time; 
'^xvi-4 and Rxvi-9» f^xvM and Rxvi-i3« f^xvi-e and Rxvi-9» and Rxvi-a and Rxvi-ia 's independently selected to form 

10 a spacer pair wherein said spacer pair is taken together to fomi a linear moiety wherein said linear moiety forms 

a ring selected from the group consisting of a partially saturated heterocyclyl ring having from 5 through 8 contig- 
uous members and a heteroaryl ring having from 5 through 6 contiguous members with the proviso that no more 
than one of the group consisting of spacer pairs Rxvk4 and Rxvi-9. ^xvi^ and Rxvn3. Rxvi-a and Rxvi.9. and Rxvj.8 
and Rxvi.i3 used at the same time. 

15 

[0130] Compounds of Formula XVI and their methods of manufacture are disclosed in PCT Publication No. WO 
00/1 8724, which is incorporated herein by reference In its entirety for all purposes. 

[0131] In a prefen'ed embodiment, the CETP Inhibitor Is selected from the following compounds of Formula XVI: 

^ (2R)-3-[[3-(3-trifluoromethoxyphenoxy)phenyl][I3-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl]methyqamlnoI-1 ,1,1 -trifluoro- 

2-propanol; 

{2R)-3-{[3-(3-isopropylphenoxy)phenyl]p-(1 ,1 .2,2-tetrafluoroethoxy)phenyl]-nriethyllamino]-1 ,1 ^ 
panol; 

(2 R)-3-{[3-(3-cyclopropylphenoxy)phenyl](I3-{1 ,1 .2,2-tetrafluoroethoxy)phenyn-methyl]amino]-1 ,1.1 -trifluoro- 
25 2-propanol; 

(2R)-3KI3-(3-(2-fufyl)phenoxy)phonyQ[I3-<1J^,24etrafluoroethoxy)phenyl]-methyn^ 
panol; 

(2R)-3^[3-(2,3-dlchlorophenoxy)phenyl][[3-(1 .1 .2,24etrafluoroethoxy)phenyQ-melhyllamino]-1 .1 .1 -tnf!uoro-2-pro- 
panoi; 

30 (2R)-3-[[3-(4-fluorophenoxy)phenyl][[3-(1 ,1 .2.2-tetrafluoroethoxy)phenyll-methyl]amino]-1 . 1 .1 -trifluoro-2-propa- 

nol; 

(2R)-3-([3-(4-methylphenoxy)phenyfJII3-(1 ,1 ,2^-tetrafluoroethoxy)phenyl]-methyi]amino]-1 .1,1 -trifluoro-2-propa- 
nol; 

(2R)-3-[[3-(2-fluoro-5-bromophenoxy)phenyl][[3-{1 ,1 ,2,2-tetrafluoroethoxy)phenylJ-methyl]amino]-1 .1 .1 -trifluoro- 
35 2-propanol; 

(2R)-3-{[3-(4-chloro-3-ethylphenoxy)phenyll[[3-(1 ,1 .2,2-tetrafluoroethoxy)phenyl]-methyl]amino]-1 ,1,1 -trifluoro- 
2-propanol; 

(2R)-3-[[3-[3-(1 .1 ,2,2-tetrafluoroethoxy)phenoxyJphenyl][I3-(1 ,1 .2.2-tetrafluoro-ethoxy)phenylImethyl)amino]- 
1,1 ,1 -trifluoro-2-propanol: 

^0 (2R)-3-[[3'[3-(pentafluoroethyl)phenoxy]phenyl][[3-( 1,1 ,2.2-tetrafluoroethoxy)-phenyl]methyl]amino]-1 ,1 ,1 -trif- 

tuoro-2-propanol; 

(2R)-3-([3-(3.5-dimethylphenoxy)phenyl]P-(1 ,1 .2,2-tetraf!uoroethoxy)phenyl]-methyl]amino]-1 ,1 ,1 -trifluoro- 
2-propanoi; 

(2R)-3-[[3-(3-ethylphenoxy)phenyl][[3-(1 ,1 ,2.2-tetrafluoroethoxy)phenyl]-methyl]amino]-1 .1 .1 -trifluoro-2-propa- 
45 nol; 

(2R)-3-[I3-(3-t-butylphenoxy)phenyl][[3-{1 ,1 .2,2-tetratluoroethoxy)phenyl]-methyi]amlnol-1 ,1 ,1 -trifluoro-2-propa- 
nol: 

(2R)-3-([3-(3-fnethylphenoxy)phenyl]([3r(1,1,2.2-tetrafluoroethoxy)phenyl]Hnethyl]amino]-1 ,1,1 *trifluoro-2-propa' 
nol; 

so (2R)-3-[[3-(5,6,7,84etrahydro-2-naphthoxy)phenyl][[3-(1 ,1 ,2,2-totrafluoroethoxy)phenyl]methyOamino]-1 ,1 .1 -trtf^ 

luoro-2-propanol; 

(2R)-3-{[3-{phenoxy)phenyl]I[3-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl]methyl)aminol-1 ,1 ,1 -trifluoro-2-propanol; 
(2R)-3-[[3*[3-(N.N-dimethylamino)phenoxy]phenyi][[3-(1 ,1 ,2,2-tetrafiuoroethoxy)phenyl]methyl]amino]-1 ,1 ,1 -trif- 
luoro-2-propanol; 

55 (2R)-3-[[[3-(l,1,2,2.-tetrafluoroethoxy)phenyl]methyl][3-(I3-(trifluorom6thoxy)-phenyqmethoxy]phenyl]ami 
1,1,1 -trifluoro-2-propanol; 

(2R)-3-{[[3*(1.1,2,2-tetrafluoroethoxy)phenyl]methyl][3-[[3-(trrfluoro-methyl)phenyl]methoxy]phenyqamino]- 
1,1.1 -trifluoro-2-propanol; 
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(2R)-3-a[3-(1 .1 .2.2-tetranuoroethoxy)phenyl]methyl][3-(I3,5-difluorophenyl]-methoxylphenyllaminoI-1 1 1 -trif- 
luoro-2-propanol; i , , u.i 

(2R)-3^[[3-(1.1.2,2-tetrafluoroetboxy)phenyl)methyl][3-[cyclohexylmethoxyl-phenyl]amino]-1.1,1 -trifluoro-2-Dro- 

(2R)-3-[[3-(2-difluoromethoxywt.pyricfyloxy)phenyOn3-{V1 ,2.2-tetrafiuoroethoxy)iJhenyl]methyllaminol-1 1 1-trif- 
luoro-2-propanol; i , , uh 

(2R)-3-a3-(2-trifluoromethyl-4-pyridyloxy)phenyllII3-( 1.1.2.2-tetrafluoroethoxy).phenyl]methyl]aminol-1 1 l-trif- 

luoro-2-propanol; ' ' 

(2R)-3-[[3-(3-difluofomethoxyphenoxy)phenyl][[3.(1 ,1 .2.2-tetrafluoroethoxy)^)henynmethynaminol-l 1 1-trif- 
luoro-2-propanol; 

(2R).3-[[[3-(3-trffuoromethylthlo)phenoxy]phenyim3.( 1 .1 ,2,2-tetrafluoroethoxy).phenylJmethyl]aminoJ-1 1 i -trjf- 
luoro-2-propanol; 

(2R)-3-{[3-(4^htoro-3-trtf luoromethylphenoxy)phenyin3-( i , i .2,2-tetrafluoroethoxy).phenyl]methyl]aminol. 
1.1.1-trmuoro-2i3ropanol; ^ ^ j i j i i 

(2R)-3-a3-{3.trifluoromethoxyphenoxy)phenyl]p-(penlariuoroethyl)phenyn-m8thynaminoh 

panol; ^ 

(2R).3^[3-(3-isopropylphenoxy)phenyna3-(pentaf luoroethyOphenyOmethyfl-aminoh ,1,1 -trifluoro-2-propanol- 
(2R).3-U3-(3K:yclopropy!phenoxy)phenyna3-(pentafluoroethyl)phenyl]methyn-amm^^^ -trifluoro-aiPropanol- 
(2R)-3-a3-<3.(2-furyl)phenoxy)phenyl][[3-(pentanuoroethyl)phenyi]^^ 

(2R)-3-n3-(2.3<lichlorophenoxy)phenyt][[3-(pentafluoroethyl)phenyl]me -trifluoro.2-propanol- 
{2R)-3^I3-(4-fluorophenoxy)phenyl][[3-(pentafluoroethyl)phonyqmethyl]amino]-1 .1,1 -trifluoro-2-propanol; 
(2R).3fl3-(4-methylphenoxy)phony!]a3-(pentaf luoroGthyl)phenyl]mothyOaminol-1 ,1,1 .trifluoro-2-propanQl; 

(2R)-3fl3K2-fluoro^^romophenoxy)phenyl][I3-(pentafluoroethyl)phenyQmethyn-amin 

nol; 

(2R)-3<[3-(4^loro-3-ethylphenoxy)phenyO[[3-(pentafluoroethyl)phenyfIm^^ ,1,1 .trifluoro-2-propa- 

nol; 

(2R)-3fl3-{3-(1 ,1 ,2.2-tetrafluoroethoxy)phenoxy]phenyl][ [3-(pentafluoroethyl)-phenyl]methyl]amino]-1 1 1 -trif- 
luoro-2-propanol; 

(2R)-3^[3^3-(pentaf !uoroethyl)phenoxy]phenyl][[3-(pentafluoroethyOphenyl]-methyllamino].1 ,1 . 1 -trif luoro-2-pro- 
panol; 

(2R)-3-[[3-(3,5-climethylphenoxy)phenyl][[3-{pentafluoroethyl) 
phenyl]methyn-amino]-1 ,1 ,1-trifluoro-2-propanol; 
(2R)-3-[I3-{3-ethyfphenoxy)phenyl][[3-(pentafluoroethyl) 
phenyl]methyl]anrijno)-1 ,1 ,1-trifluoro-2-propanol; 
(2R)-3-{[3-(3-t-butylphenoxy)phenyl][[3-(pentafluoroethyl) 
phenyl]methyl]aminoJ-1 ,1,1 -trifIuonD-2-propanol; 
(2R)-3-a3-(3-methylphenoxy)phenyO[I3-(pentafluoroethyl) 
phenyl]methyqamjnoJ-1 ,1,1 -trif luoro-2-propanol; 

(2R)-3-[[3-(5,6.7,8-tetrahydro-2-naphthoxy)phenyO[[3-(pentafluoroethyl)phenylJ-mem^^^ ,1,1 -trif luoro- 

2-propanol; 

(2R)-3-{[3-{phenoxy)phenyl][I3(pentafluoroethyl) 
phenyl)methyf]anHnol-1 ,1,1 -trif luoro-2-propanol; 

(2R)-3-[[3-[3-(N,N<llrnethylanrimo)phenoxyJphenyO[[3{pentefluoroothyl)phenyOHrneth ,1,1 -trifluoro- 

2-propanol; 

(2R)-3-{n3-(pentafluon>ethyl)phenynmethyn[3-I[3-(trifluoronriethoxy)phenyn-nriethoxy]phe ,1,1 -trif- 

luoro-2-propanol; 

(2R)-3-{[[3-{pentafluoroethyl)phenynmethyl][3-([3-(trifluoromethyl)-phenyl]-nriethoxy]phen ,1 -trifluoro- 

2-propancl; 

(2R)-3-{[[3-(pentafluoroethyl)ph8nyf)nriethyl][3-{[3,S-dlmethylphenyl]nriethoxy]-phenyn^ 
panol; 

(2R)-3^[I3-(pentaf!uoroethyl)phenyl]methyl][3-(I3-(trifluoromethylthio)phenyn-nnethox^^^ 
luoro-2-propanoi; 

(2R)-3^[[3-(pentafluoroGthyl)phenyl]methyl][3-[[3,5-djfluorophenyl]nriethoxy]-phenyl]aminol-^ -trifluoro-2-pro- 
panol; 
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(2R).3^[[3-(pentafIuoroethyl)phenyl]methyn[3^cyclohexylmethoxy]phenyl]-aniin 

(2R)-3fl3-(2-dffluoromethoxy-4-pyridyloxy)phenyll[[3-(pentaffuoroethyl)phenyn^ .1,1 -trif luoro- 

2-propanol; 

(2R)-3fl3-(2-trifluoromethyl-4-pyridyloxy)phenyl]([3-(pentafluoroethyl)phenyl].m .1.1 -trifluoro- 

2-propanol; 

(2R)-3-n3-(3-dmuoromethoxyphenoxy)phenyl]([3-(pentafluoroethyOphenyll-methyl]ami .1,1 -trifIuoro-2-pro- 
panol; 

(2R)-3-{I[3-(3-trifluoromethylthio)phenoxylphenyO[[3-(pentafiuoroethyl)phenyl]-met^ ,1.1 -trif luoro- 

2-propanol; 

(2R)-3-[[3-(4K:hforo-3-trifluoromethylphenoxy)phenyl][[3-(pentafluoroethy^ 
2-propanol; 

(2R)-3-[[3-(3-trifluoromethoxyphenoxy)phenyn[[3-(heptafluoropropyOphenyl]-methylIam -trifluoro-2-pro- 
panol; 

(2R)-3-[[3-(3-isopropylphenoxy)phenyl][[3-(heptafluoropropyl)phenyl]methyI]-am 
(2R)-3-[[3-(3<yclopropylphenoxy)phenyl][[3-(heptaf!uoropropyl)phenyllm 

(2R)-3-n3-(3-(2-furyl)phenoxy)phenyl][I3-(heptaf1uoropropyl) phenyl]methyl]-aniino]-1 .1 ,1 -lrifluoro-2-propanol; 

(2R)-3-{[3-(2,3-cllchlorophenoxy)phenyl][[3-(heptafluoropropyl) 

phenyl]methyn-amlno]-1 ,1 ,1 -tr1fluoro-2-propanol; 

(2R)*3-([3*(4-fluorophenoxy)phenyf][[3-(heptaf1uoropropyl) 

phenyl]methyqamino]-1-, 1 ,1 'trifluoro-2-propanol; 

(2R)-3HI3-(4-fnethyiphenoxy)phenyq[[3-(heptafluoropropyl) 

phenyl]methyf]amino]-1 ,1 ,1 .•tr1fluoro-2-propanol; 

(2R)-3-[[3-(2-f1uoro-543romophenoxy)phenyq[I3-(heptaftuoropropyt)phenyq-meth^ ,1 ,1 -trinuoro-2-pro- 

panol; 

(2R)-3-[[3-(4K:htoro-3-ethylphenoxy)phenyfn3-(heptafluoropropyl)phenyqmethyt]-amin^^ ,1 ,1 -tiifluoro-2-propa- 
nol; 

(2R)-3-[[3^3-(1 J,2.2-tetraf!uoroethoxy)phenoxy]phenyll[[3-(heptafIuoropropyO-p 
luoro-2-propanol; 

(2R)-3-{[3^3-(pentaftuoroethy Ophenoxy]phenyn[[3-(heptaf Iuoropropy0phenyl]-methyl]amlno]-1 ,1,1 -trifluoro- 
2-propano); 

(2R)-3-I[3-(3.6-<iimethylphenoxy)phenyl]tI3-(heptafluoropropyl) 
phenyl]methyq-amino]-1 ,1 ,1 -trif1uoro-2-propanol; 
(2R)-3-{[3-(3-ethylphenoxy)phenylI[[3-(heptafluoropropyO 
phenyl]methyl]aminoJ-1 ,1 ,1 -trffluoro-2-propanol: 
(2R)-3-([3-(3-t-butylphenoxy)phenyl][[3-(heptafluoropropyl) 
phenyllmethyqamino]-1 ,1,1 -trif luoro-2-propanol; 
(2R)-3-[[3-(3-methylphenoxy)phenyf]D3-(heptafluoropropyl) 
phenyl]methyl]aminol-1 ,1 ,1-trifIuoro-2-propanol; 

{2R)-3-((3-{5,67,8-tetrahydro-2-naphthoxy)phenyOII3-{heptafluoropropyl)phenyn-methynarnino]-1 ,1,1-trifluoro- 
2-propanol; 

(2R)-3-{[3-(phenoxy)phenyll[[3-{heptafluoropropy() phenyl]methyllamino]-1 ,1 ,1 -trifluoro-2iDropanol; 

(2 R)-3-{[3-[3-(N ,N-dirnethylammo)phenoxy]phenyl]p-(heptaf luoropropyOphenyq-rnethyQar^ ,1,1 -trif luoro- 

2-propanoi; 

(2R)*3-(n3-(heptafluoropropyl)phenyqmethylI[3-[[3*(trifluoronrYethoxy}phenyq-met^^ ,1 ,1 -trif- 

tuoro-2-propanol; 

(2R)-3-{[[3-(heptafluoropropyl)phenyqmethyl][3-{[3-{trifluoromethyl)phenyq-methoxy]p 
luoro-2-propanol; 

(2R)*3HI[3-(heptafluoropropyl)phenyqrTiethy1][3-[[3,5-dimethylphenyqrnethoxy]i^ .1.1 -triftuoro- 

2-propanol; 

(2R)-3^[[3-(heptafluoropropyl)phenyqmethyl][3-{[3-(trifluoromethylthlo)phenyn-metho^^ ,1 ,1 -trif- 

luoro-2*propanol; 

(2R)-3-[[[3'(heptafluoroprDpyl)phenyqrnethy1][3-{[3,5-difluorophenyqmethoxy]-phenyqamino^ .1 .1 -tnfluoro* 
2-propanol; 

(2R)-3-[[[3-(heptafluoropn>pyl)phenyqniethyl][3-[cyclohexylmethoxy]phenyq-amin .1,1 •trifluoro-2-propanol; 

(2R)-3-[[3-(2-difluoronnethoxy-4.pyridyloxy)phenyll[I3-(heptafluoropropyl)phenyq-nriethyqfi^ 

2*propanot; 

(2R)-3-{[3-(2-trifluoroniethyM-pyridyloxy)phenyqi[3-(heptafluoropropyl)phenyq-nnethyqaminol-1.1^ -trifluoro- 
2-propanol; 
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f^l'^lf^;l;^'^^^^''°'°'^^^^^^ 1.1.1 -trifluoro- 

10 J^2RH^[3-(3-isopropylphenoxy)phenyl][[2-fluoro-5-(trinuorornethyl )phenyl]-methyl]amino]-1 .1.1 -trifluoro-2-pro- 

f^lf.'^^^'^'^'^''^°^'°^^^''^^''°'^^''^^^^ . 1 .1 -trifluoro-2-pro- 

(2R)-3-[[3-(3-(2-furyl)phenoxy)phenyin2-fluoro-5-(trmuorom 

(2R)-3^[3-(4-methylphenoxy)phenylffl2-(luoro-5-(trffluoromethyOphenylh^^ ,i ,i -trifluoro-2i3ropa- 

SpropSo? ""^'^ ■ -tf'«"oro- 

(2R)0-{[3-{4H:htoro-3-ethylphenoxy)phenyt]a2-fluoro-5-(trifluoromethyl)-phenyl]methy^^ 

2-propanol; 

(2R)-3-{(3-[3-(1 .1 ,2.2-tetraffuoroethoxy)phenoxy]phenyll 
[[2-fluoro-5-(trmuoro-methy()phenyl]m©thylIamino]-1 J J -tr!fluoro-2i)ro^ 

E?^^ropS^^ 

{2R)-3^[3.(3.5-dimethylphenoxy)phenyntt24luoro.5.(trifluoromethyl)ph 

panoi; ^ 

(2R)-3-a3-(3-ethylphenoxy)phenylI[[2-fluoro-5-(trifluoromethy))phenyl]methyl]-aminol-1.1,1 -trifluoro-2-propanol- 
(2R)-3^[3-(3-t-butylphenoxy)phenylM2-fluoro-5-{trifluoromethyl)phenyl]meth^^ .1.1 -trifluoro-2-propa- 

(2R)-3^[3-{3-methylphenoxy)phenynn2-fluoro-5-(trffluoronwthyl)phenyl]methyl]-amino}-1 .1 .1 -trifluoro-2-DrDDa- 

nor; 

(2R)-3.[[3.(5,67,8-tetrahydro-2.naphthoxy)phenyQ[[2-fluoro-5-(trifluoromelh i i.trif- 

luoro-2-propanol; j • • 

(2R)-3-[[3-(phenoxy)phenyl][[2-fluoro-5-(trffluoromethyl) 
phenyl]methyt]amino]-1 ,1,1 -trifIuoro-2-propanol; 

(2R)-3-[[3-[3-(N.N-dimethylamlno,phenoxy]phenyl][[2-fluoro-5-(trifluoromem^ 
^ Iuoro-2-propanol; 

(2R)-3-[[I2-fluoro-5-(trifluoromethyl)phenyl]methyl][3-[[3.(trifluoromethoxy)-phe 

1,1.1-trifluoro-3-propanol; /ji- / j j 

(2R)-3^[[2-fluoro-5-(trifluoromethyl)phenyl]methyl][3^[3-(trTfluorom 
1 , 1 , 1 -trif tuoro-2-propanol; 

^ (2R)-3^[I2-fluoro.6-{trifluoromethyl)phenyl]methyll[3-a3.5.dlmemylphenyU -trif- 

luoro-2-propanol; 

(2R)-3-III2-nuQro-5-(trifluoromelhyl)phenyl]methyl][3-[[3-(trifluoromethylthio)-phenyl]m 
1.1,1 -trif luoro-2-propanol; 

(2R)-3C2-«uoro-5-(trif luoromethyl)phenyl]methyl][3-[[3,5-dlfluorophenyl]-methox^^^ .1.1 -trif luoro- 

so 2-propanol; 

(2R)-3.[[[2-fluoro-5-(trifIuoromethyl)phenyllmethyl][3-[cyclohexylmethoxyl-phe -trifluoro-2-propa- 
nol; 

(2R)-3^[3-(2.difluoromothoxy-4-pyridyloxy)phenyl][[2-fluoro-S.{trifluoromoth^^^ 
luoro-2-propanol; 

(2R).3.[[3-(2-trifluoromelhyl-4.pyridyloxy)phenyl][[2.fluoro-5-(trifluorom6thy!)-p^ 
luoro-2-propanol; 

(2R)-3-tt3-(3-dif !uoromethoxyphenoxy)phenyl][[2-fluoro-5-(trif Iuoromethyl)^henyl]methyl] .1,1 -trif luoro- 

2'propanol; 
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(2R).3-[[[3-{34rifluoromethylthio)pheno)<y]phenyl][[2-fluoro-5-(trifluoromet^ 
luoro*2-propanol; 

(2R)-3-[[3-(4-chloro-3-trifluoromethylphenoxy)phenyl)[[2-fluoro-5-(trif^^ 
ftuoro-2-propanol; 

(2R)-3^[3-(3-trifIuoromethoxyphenoxy)phenyl]([2-fIuoro-4-(trifluoromethy^ 
2-propanol; 

(2R)-3-a3-(3-isopropylphenoxy)phenyl][[2-fIuoro-4-(tmiuoromethyl)phenyl]HTiethyl]^^ 
panol; 

(2R)-3HI3-(3<yclopropylphenoxy)phenyO[[2-flouro-4-{trifluoromethyl)phenyl]-mem 
panol; 

(2R)-3<[3-(3-(2-furyl)phenoxy)phenyl]t[2-fluoro-4-(trifluoromethyl)phenyl]-m^ 
nol; 

(2R)-3-[[3-{2.3-dichlorophenoxy)phenyl][[2-fluoro-4-(trifluoromethyl)phenyll-methyl]a^ ,1,1 -trifIuoro-2-pro- 
panol; 

(2R)-3-[[3-{4-fiuorophenoxy)phenyl]Q2-fluoro-4-(trif luoromemyl)phenyll-methyl]am ,1,1 -tnfluoro-2-propanol; 

(2R)-3-(I3-(4-methylphenoxy)phenyl][[2-fluoro-4-(ti1fluoromethyl)phenyl]-met^ 

nol; 

(2R)-3-[[3-(2-fluoro-54)romophenoxy)phenyOlI2-fluoro-4-{trifluoromethyl)-phen ,1 .1 -trifluoro- 

2'propanol; 

(2R)-3-[[3-(4K:hloro-3-ethylphenoxy)phenyl]n2-fluoro-4-(trifIuoromethyl)-phe ,1,1 -trifluoro- 

2*propanol: 

(2R)-3-{[3-{3-(1 ,1 ,2,2-tetrafluoroethoxy)phenoxy]phenyl] 
[[2-fIuoro-4-(t]1fluoromethyl)phenyl]methyl]amino]-1 ,1 ,1 -tiif!uoro-2-propanol; 

{2R)-3-{[3^3-(pentafluoroethyl)phenoxy]phenyl][[2-fluoro-4-(trifIuoromemyO .1 ,1 -trifluoro- 

2-propanol; 

(2R)-3-([3-{3.5<limGthylphenoxy)phGnyl][[2-fluoro-4-(ti1fluoromethyl)phon ,1 .1 ^rifluoro-2-pro- 

panol; 

(2R)-3-[I3-(3-ethylphenoxy)phenyl][[2-fluoro-4- (trffluoromethyl)phenyl]methylJ-aminopi ,1 .1 -trinuor6-2-pro- 
panol; 

(2R)-3-[[3-(34-butylphenoxy)phenyl]|I2-fluoro-4-(trifluorornethyOphenyl]nieth^ ,1 .1 -trrnuoro-2-propanol; 

(2R)-3-[[3-(3-methylphenoxy)phenyf]n2-fluoro-4-(tiifluoroniethyl)phenyl]methyfl-anfii^ 

nol; 

(2R)>3-[[3(5,67,84etiBhydro-2-naphthoxy)phenyQ[[2-fluoro-4-(trifluoromethyO-phenyl]m 
I uoro -2-propanol; 

(2R)-3-{[3-(phenoxy)phenyl][I2-fluoro-4-(trifluoromethyl) 
phenyl]methyl]amino]-1 ,1,1 -trif luoro-2-propanol; 

(2R)-3-{[3-{3-(N,N-dimethyIanriino)phenoxy]phenyl][[2-fluoro-4-(trifluoron:iem^^^ 
luoro-2-propanoi; 

(2R)-3-{n2-fluoro-4-(trifluoronriethyl)phenyl]methyl][3-[[3-{triflucronriethoxy)phenyl]nrie^ 
1,1,1 -trifIuoro-2-prapanol; 

(3R)-3-[[[2-fluoro-4-(trifluoromethyl)phenyl]methyl][3^[3Ktrifluoromethyl)phenyl]metho^^ ,1.1 -trif- 

luoro-2-propanol; 

(2R)-3-[[[2-fluoro-4-(trifluoronriethyl)phenyl]methyl][3-[[3,5-dlnriethytphen 
luoro-2-propano(; 

(2R)-3-{I[2-nuoro-4-(trtnuoronriethyOphenyOmethyQ[3-[[3Ktrffluoronriethylthio)-phenyl]^ 
1J , 1 -trff1uoro-2-propanol; 

(2R)-3-a[2-fluoro-4-<trifluoromethyOphenyl]methyll[3-[[3.5-difluorophenyq-nfiethoxy] .1,1 -tiifluoro- 

2-propanol; 

(2R)-3-{I[2-fluoro-4-(trif!uoroniethyl)phenyl]nriethyl][3-{cyclohexylmethoxy]-phenyOam 
no); 

(2R)-3-[[3-(2-difluoronriethoxy-4-pyridyloxy)phenyl][I2-fluoro-4-(tnf!uoromethyO^^ 
luoro-2-propanol; 

(2R)-3-[[3*(2-tnfluoromethyM-pyridyloxy)phenyl]{[2-ftuoro-4-(trifluoronidthyl)-phen .1 ,1 -trif- 

luoro-2-propanol; 

(2R)-3-Q3-(3<iifluoronriethoxyphenoxy)phenyl}Q2-fluoro-4-(trifluoronriethyl)-phenyq^ ,1.1 -trifluoro- 

2-propanol; 

(2R)-3-[[[3-(3-tnfluoronriethylthio)phenoxy]phenyl][[2-fiuoro-4-(tnfluoronr)et^^ ,1 , l-trif- 

luoro-2-propanol; and 
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[01321 Another Class of CETP Inhlbrtors that finds utilrty with the present invention consists of quinolines of Formula 



XVII-3 



SO 



55 




Formula XVII 

and phannaceutically acceptable fomns thereof, wherein: 

Axv„ denotes an aryl containing 6 to 1 0 carbon atoms, whteh is optionally substituted with up to five identical or 
drfferent substrtuents .n the fonn of a halogen, nitro. hydroxyl, trifiuoromethyl. trifluoromethoxj o^ a strS^^^^ 
or branched a^kyl. acyl. hydroxyalkyi or alkoxy containing up to 7 carbon 2oms each, or ln^Tfor<^? a gToup 
according to the formula -NRxvik4«xvii.5. wherein ^ ^ 

cXZ u^Z'l "^^T^^: ^ ''''''' ^ straight^hain or branched al^ 

tnfluoromethyl or tnfluoromethoxy. or a radical according to the formula ' • a . 



\ / 




or f^xvino — Txvii — Vxvn— Xxvii — 



wherein 



^xviM. Rxvii.7. Rxvino denote, independently from one another, a cyctoalkyi containing 3 to 6 carbon atoms or 
an aryl containing 6 to 10 carbon atom or a 5- to Z-membered. optionally benzo^ondensed, saturated or unsaturated 
mono-, b.- or tncyclic heterocycle containing up to 4 heteroatoms from the series of S. N and/or O. wherein the rings 
are optionally substituted, in the case of the nitrogen-containing rings also via the N function, with up to five identical 
or different substituents in the forni of a halogen, trifluoromethyl. nItro. hydroxyl. cyano. cartDoxyl, tnfluoromethoxy. a 
straight-chain or branched acyl. alkyl. alkylthio. alkylalkoxy. alkoxy or alkoxycarbonyl containing up to 6 carbon atoms 
each, an aryl or trifluoromethyl-substituted aryl containing 6 to 10 cartDon atoms each, or an optionally benzo^on- 
densed. aromatic 5- to 7-membered heterocycle containing up to 3 heteoatoms from the series of S. N and/or O and/ 
or in the fom. of a group according to the fomnula <)Rxvimi. -SR^vimz. -SO^Rxvimo. or -NRxv,m4Rxv.M5: 

"xvim. nxvn-12. end H^vina denote, independently from one another, an aryl containing 6 to 10 carbon atoms 
which IS In turn substituted with up to two identteal or different substituents in the form of a phenyl, halogen or a straight^ 
chain or branched alkyl containing up to 6 carbon atoms. 

f^xvii-u end Rxvii-is are identfcal or different and have the meaning of Rxvii^ and Rxvii-s given above, or 
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Rxvii^ and/or Rxvik? denote a radical according to the formula 



5 



10 




^xvii-6 denotes a hydrogen or halogen, and 

Rxviw denotes a hydrogen, halogen, azido, trifluoromethyl, hydroxy!, trifluoromethoxy, a straight-chain or 
branched alkoxy or alkyt containing up to 6 carbon atoms each, or a radical according to the formula NRxyi^^gRxvn-i?; 
Rxvii-ie ^xvii-i? Identical or different and have the meaning of Rxvii-4 ^xvii-s above; or 
^xviM ^xvii-9 together form a radical according to the formula or =NRxvii.i8> 
^ Rxvii-ia denotes a hydrogen or a straight-chain or branched alkyi, alkoxy or acyl containing up to 6 carbon atoms 

each; 

Lxvii denotes a straight-chain or branched alkylene or alkenylene chain containing up to 8 carbon atoms each, 
which are optionally substituted with up to two hydroxyl groups; 

Txvii and Xxvn are identical or different and denote a straight-chain or branched alkylene chain containing up to 
8 carbon atoms; or 

Txvii and Xxvn denotes a bond; 

Vxvii denotes an oxygen or sulfur atom or -NRxvii.19; 

Rxvin9 denotes a hydrogen or a straight-chain or branched alkyI containing up to 6 carbon atoms or a phenyl; 
E^vii denotes a cycloalkyi containing 3 to 8 carbon atoms, or a straight-chain or branched alkyI containing up to 
^ 8 carton atoms, which is optionally substituted with a cycloalkyi containing 3 to 8 carbon atoms or a hydroxyl. or a 
phenyl, whch is optionally substituted with a halogen or trifluoromethyl; 

f^xvim and Rxvii.2 are identical or different and denote a cydoalkyi containing 3 to 8 carbon atoms, hydrogen, 
nitro, halogen, trifluoromethyl, trifluoromethoxy, carboxy, hydroxy, cyano, a straight-chain or branched acyl, alkoxycar- 
bonyl or alkoxy with up to 6 cartoon atoms, or NRxvii.2oRxvii-2ii 
3S Rxvmso and Rxvii<2i are identrcal or different and denote hydrogen, phenyl, or a straight-chain or branched alkyI 

with up to 6 carbon atoms; and or 

RxviM and/or Rxvii-2 are straight-chain or branched alkyI with up to 6 carbon atoms, optionally substituted with 
halogen, trifluoromethoxy, hydroxy, or a straight-chain or branched alkoxy with up to 4 carbon atoms, aryl containing 
6-10 carbon atoms optionally substituted with up to five of the same or different substituents selected from halogen, 
40 cyano, hydroxy, trifluoromethyl, trifluoromethoxy, nitro, straight-chain or branched alkyI, acyl, hydroxyaikyi, alkoxy with 
up to 7 carbon atoms and NRxvti.22^xvii-23* 

Rxvii.22 and Rxvii-aa are identical or different and denote hydrogen, phenyl or a straight-chain or branched akyi 
up to 6 carbon atoms; and/or 

Rxvii-i and Rxvi»-2 taken together fomn a straight-chain or branched alkene or alkane with up to 6 carbon atoms 
4^ optionally substituted with halogen, trifluoromethyl, hydroxy or straight-chain or branched alkoxy with up to 5 carison 
atoms; 

Rxviw denotes hydrogen, a straight-chain or branched acyl with up to 20 carbon atoms, a benzoyl optionally 
substituted with halogen, trifluoromethyl, nitro or trifluoromethoxy, a straight-chained or branched fluoroacyl with up to 
8 carbon atoms and 7 fluoro atoms, a cycloalkyi with 3 to 7 cariaon atoms, a straight chained or branched alkyI with up 
so to 8 carbon atoms optionally substituted with hydroxyl, a straight-chained or branched alkoxy with up to 6 carbon atoms 
optionally substituted with phenyl which may in tum be substituted with halogen, nitro, trifluoromethyl, trifluoromethoxy, 
or phenyl or a tetrazol substitued phenyl, and/or an alkyI that Is optionally substituted with a group according to the 
fonmula -ORxvii-24l 

^xvii-24 'a a straight-chained or branched acyl with up to 4 carbon atoms or benzyl. 
S5 [0133] Compounds of Fomnula XVH and their methods of manufacture are disclosed in PCT Publication No. WO 
98/39299. whk^h is incorporated herein by reference in its entirety for all purposes. 

[0134] Another dass of CETP inhibitors that finds utility with the present invention consists of 4-Phenyltetrahydro- 
quinolines of Formula XVIll 
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10 



IS 



20 



43 



SO 



S3 



"^XVIIl-2 




RxVlII-3 



Formula XVIII 



, N oxides thereof, and pharmaceuticaHy acceptable forms thereof, wherein: 

Axvm denotes a phenyl optionally substituted with up to two identical or different substituenu in the form of halogen 
tnf luoromethyl or a straight^hain or branched alkyi or alkoxy containing up to three caft)on atoms- ' 
^xviii denotes the fomnula 



23 %VTII-6> 




^ f^xviii-5 and RxviH-s ar® taken together to fomi =0: or 

Rxviii-5 denotes hydrogen and Rxviii-s denotes halogen or hydrogen; or 
^xv»i-5 and Rxviiks denote hydrogen; 

RxvMi.7 and Rxviiw are Identical or different and denote phenyl, naphthyl, benzothiazolyl, quinolinyl, pyrimldyl or 
pynuyi witr, iip to four icieuucai or dirfereni subsiiiuents in the tomi of halogen, trifluoromethyl. nitro. cyano. trifluor- 
35 omethoxy, - SO2-CH3 or NRxyHi-gRxviino: 

RxvMi.9 and Rxvuno are kientical or different and denote hydrogen or a straight-chained or branched alkyI of uo 
to three carbon atoms; 

Exvfii denotes a cycioalkyi of from three to six carbon atoms or a straight<:hained or branched alkyi of up to eight 
carbon atoms; / k y 

^ ^xvni-1 denotes hydroxy; 

'^xviii-a denotes hydrogen or methyl; 

Rxvuks and Rxvm-i are identical or different and denote straight-chained or branched alkyi of up to three carbon 
atoms; or 

F'xviihs and Rxvim taken together f onn an aikenylene made up of between two and four carbon atoms. 



[0135] Compounds of Fomnula XVHI and their methods of manufacture are disclosed In PCT Publication No WO 
99/1 5504 and United States Patent No. 6,291 .477. both of which are incorporated herein by reference in their entireties 
for all purposes. 

[0136] Another class of drugs that may be utilized in the present invention include low-solubility drugs such as CCR1 
inhibitors. CCR1 inhibitors includes qui noxaline-2-carboxylte acid [4(R)-caibamoyl-1 (S)-3-fluorobenzyl-2(S).7-dihy- 
droxy-7H7iethyloctyqamide and qulnoxaline-2-carboxylic acid [1-benzyl-4-(4.4-dlfluoro-1-hydroxy-cyclohexyl)-2-hy- 
droxy-4-hydroxycarbamoyl-butyl]-amide. 

[0137] The invention is useful for improving the intrinsic dissolution rate of compounds selected from the following. 
The Intrinsic dissolution rate is defined as the rate of dissolution of a pure phamiaceutical active ingredient when 
conditions such as surface area, agitation-stimng speed. pH and ionkj-strength of the dissolution medium are kept 
constant. Intrinsk: dissolution rate is further defined as being measured in water at 37»C using a USP 11 dissolution 
apparatus equipped with a Wood's apparatus (Wood. JH; Syarto, JE and Lettennan. H: J.Pharm. Sci. 54 (1965). 1068) 
with a stinging speed of 50 rpm. The intrinsic dissolution rate is defined in tenns of mg of dmg dissolved per minute 



BNSOOCIO: <EP 12e9904A2J_ 



EP 1 269 994 A2 



from a unit surface area, therefore, the intrinsic dissolution rate is referred to in units of mg/min.cm2. 
[01381 The connpositions and methods of the invention are particularly useful for compounds with an intrinsic disso- 
lution rate of preferably less than 0.1 mg/min.cm2 and more preferably with less than 0.05 mg/min.cm^. 
[0139] Tuming now to the chemical structures of specific CCR1 inhibitors, one class of CCR1 inhibitors that finds 
utility with the present invention consists of dihydroxyhexanoic acid derivatives having the Fonnula CCR1 -I 



wherein is (€2*09) heteroaryl optionally substituted with one, two or three substltuents independently selected 



20 from the group consisting of hydrogen, halo, cyano. (Ci-Ce)alicyl optionally substituted with one, two or three fluorine 
atoms, hydroxy, hydroxy-(Ci-C6)alkyl, (Ci-Cgjalkoxy, (Ci-Ce)alkoxy(C^-Ce)alkyl, HO-(C=0)-, (C^-Cg)alkyl-0-(C=0)-, 
HO-(C=0)-(Ci-Ce)alkyl. (Ci-C6)alkyl-0-(C=0)-<Ci-C6)alkyl. (Ci-Ce)alky|.(C=0)-0-, (Ci-C6)alkyl-(C-0)-0-(Ci-C6) 
alkyl, H{0=C)-. H(0=C)-(Ci-C6)alkyl, (Ci-C6)alkyl(0=C)-. (C,-Ce)alkyl(0=C)-{Ci-Cs)alkyl, NOj, amino, (CyC^ 
alkylaminOi [(C^-Ce)alky{]2amino, amino(C)-C5)alkyl, 

25 {Ci-C6)alkylamino(Ci-Ce)alkyl. [{C,-C6)alkyl]2amino(CvCe)alIcyl, H2N-(C=0)-. (Ci-C6)allcyl-NH-(C=0)-, ((Ci-Cg) 
alkyl]2N-(C=0)-. H2N(C=0)-(Ci-C6)alkyl, (Ci-C8)allcyl-HN(C=0).(Ci-C6)alkyl, [(Ci-Cg)alkyn2N-(C=OV(Ci-Cg)a{kyl, H 
(0=C)-NH., (Ci-Ce)alicyl(C=0).NH. (Ci-CQ)alkyl(C=0)-[NHl(Ci-Ce)alkyl, (CTCe)alkyl(C=OHN(Ci-Ce)alkyll(Ci-CQ) 
alkyl. (Ci-Ce)aiky<-S-, (Ci-Ce)alkyKS=0)-, (Ci-Cejalkyl-SOg-, (Ci-CQ)alkyf-S02-NH-, HgN-SOj-, H2N-S02-(Ci-Cq) 
alkyl. (Ci-C6)alkylHN-S02-(Ci-Ce)alkyi. [(Ci-C6)alkyl]2N-S02-(C^-Ce)a'M. CF3SO3-. (Ci-C6)alky|.S03-, phenyl. 

30 (C3-C<,o)cycloalkyl, (C2-C9)heterocycioallcyl. and (C2-C9)heteroaryl; 

wherein R2 is phenyl-(CH2)m-. n^hthyl-(CH2)n»-. (C3-Cio)cycloalkyl-(CH2)n,-. (Ci-Cg)allcyl or (C2-C9)heteroar- 
yl-(CH2)fn-. wherein each of said phenyl, naphthyl. (C3-Cio)<^<^loaIkyl or (C2-C9)heteroaryt moieties of said phe- 
nyl-(CH2)m-. naphthyl-(CH2)m-. (C3-C^o)cycloalkyl-(CH2)m- or (C2-C9)heteroaryl-(CH2)m- groups may optionally be 
substituted with one. two, or three substituents independently selected from the group consisting of hydrogen, halo, 

35 cyano. (Ci-Cs)alkyl, hydroxy, hydroxy-(Ci-C6)alkyl, (CvC6)alkoxy, (C^-C6)alkoxy(Ci-C6) alkyl. HO-(C=0)-, (C^-Cs) 
alky l-0-{C=0)-, HO-{C=0)-(Ci -CQ)alkyl , (C ^ -Ce)alkyl-0-(C=0)-(C^ -Cgjalky I, (C, -C6)alkyl-(C=0)-0- , (C , -Cg) 
alkyKC=0)-0-(C^-Ce)alkyl, H(0=C)-, H(0=C)-(Ci-C6)alkyl. (Ci-C6)alkyl(0=C).. (Ci-C6)alkyl(0=C)-(Ci-C6)alkyl. NOg. 
amino. (C,-Ce)®'Mamino, [{C-,-C6)alkyl]2amino, amino(Ci-C6)alkyl, (Ci-C5)alkylamino(C,-Ce)alkyl. 
[(Ci -C6)alkyl]2amino(Ci-C6)alkyl, HgN-lC^O)-, (Ci-C6)alkyl-NH-{C=0)-, 

40 [(C^-C6)aikyl)2N-(C=0)-, H2N(C=0)-(C^-C6)alkyl. (Ci-C6)alkyl-HN(C=0)-(Ci-C6)alkyl. [(Ci-C6)alkyl]2N-(C=0)-(Ci-C6) 
alkyl. H(0=C)-NH., (Ci-C8)alkyl(C=0)-NH. 

(C^-C6)alkyl(C=0)-[NH](C,-Ce)alkyl, (Ci-C6)alkyl(C=0)-[N(Ci-C6)alkyl](Ci-C6)alkyl. (C,-C6)alkyl-S-, (Ci-Cg) 
alkyl-(S=0)-. {Ci-Ce)a'M-S02-. (CvC6)alkyl-S02-NH-, H2N-SO2-. H2N-S02-(Ci-Cs)alkyl. (Ci-C6)alkyl- 
HN-S02-(Ci-C6)alkyl. [(Ci-C6)a^'^'k'^-S02-(Ci-C6)alkyl, CF3SO3-. (C^-Ce)alkyl-S03-, phenyl, phenoxy, benzyloxy, 
45 (C3-C^o)cycloalkyl, (C2-C9)heterocycloalkyl, and (C2-C9)heteroaryt; 

wherein R^ Is hydrogen, {CyC^Q)a\Vy\, (C3-CiQ)cycloalkyl-(CH2)n-, (C2- 

C9)heterocycloalkyl-{CH2)n-. (C2-C9)heteroaiyl-(CH2)n- or aryl-(CH2)n-; wherein n is an interger from zero to six; 

wherein said R3 alkyl group may optionally be substituted with one or more substituents, (preferably 

from one to three substituents) independently selected from hydrogen, halo, CN, (Ci-C6)alkyl, hydroxy, hydroxy-(Ci-CQ) 

50 alkyl, {CrC6)alkoxy. (Ci-C6)alkoxy(Ci-C6)alkyl, HO-(C=0)-. (Ci-C6)alkyl-0(C=0)-, HO-(C=0)-(Ci-Cg)alkyl, (Ci-Cq) 
alkyl-0-(C=0)-(Ci-C6)alkyl.(Ci-C6)alkyl-(C=0)-0-. (Ci-C6)alkyl-(C=0)'0-(Ci-C6)alkyl, H(0=C)-. H(0=C)-(CrC6) 
alkyl, (Ci-C6)alkyl(0=C)-. (C,-Ce)alkyl(0=iC)-(Ci-C8)allcyl, NO2, amino, (Ci-Celalkylamino. [(Ci-C6)alkyll2amino. ami- 
no(C,-Ce)alkyl, {Ci-C6)alkylamino(Ci-C6)alkyl, ((C,-C8)alkyl]2amino(Ci-C6)alkyl, H2N-(C=0)-, (C^C^) 
alkyf-NH-(C=0)-. [(Ci-C6)alkyl]2N-(C=0).. H2N(C=0)-(Ci -Ce)a"*«y^ (CrCs)alkyl-HN(C=0).(Ci-Cs)alkyl. 1(0^0^) 

55 alkyl]2N-(C=0)-(CrCe)alkyl, H(0=C)-NH.. (Ci-CQ)alkyl(C=0)-NH. (C,-Ce)alkyl(C=0)-[NH](Ci-CQ)alkyl. (Ci.CQ)alkyl 
(C=OHN(Ci-Ce)alkyll(Ci-C6)alkyl. (Ci<:Q)alkyt.S-, (C^-C6)alkyl-(S=0)-, (Ci-Cejalkyl-SOg-. (CrCQ)alkyl-S02-NH-, 
H2N-SO2-. H2N-S02-(Ci-C6)alkyl. (CvCe)alkyIHN-S02-(C^-C6)alkyl, [(Ci-Cgjalkylk N-S02-(Ci-C6)alkyl, CF3SO3-. 
(Ci-Ce)alkyl-S03-. phenyl. (C3-Cio)cycloalkyl. (C2-C9)heterocycloalkyl. and (C2-C9)heteroaryl; and wherein any of the 
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'^^"wh'i^n'lhS r°"f "I (Ci-C,o)aUcyl may optionally be replaced by a ca*on<art,on double bond- 
(C,-C6)alkylamlno(Ci-C8)alkyl, [(Ci-C8)alkyl]jamino(Ci-Ce)alkyl. HaN-(C-O)- 

(C,-C6)all<yl-NH-(C=0)-. [(C,-C6)alkyl]2N-(C=0)-. H2N(C-0)-(C-.C.)alkyl'. (C,-C«)alkvl-HN<C=0^ (C C 
(CrCe)alkyn^-(C=OHC,-Cs)alkyl. H(0=C)-NH-, ^,-Ce)alk;i(i=0 -NH (SSaSSnNW^^ 
(C,-^)allcyi(C-0)-(N{C,-Ce)all<yll{C,-C«)aII<yl. lC,.C,)^lic,i.S. C.-cl^^^^^ 

^^aN-S02-(C,-C«)alkyl. (c'-Ce)allcylHN-S02'^^c^ia,S;t(C;S 
2ef„ ?V?f ''"T^'-' (C3-C,o)cycloalky.. (C,-C,)h«;n;cyctaalM. 5nd S^SJ^r^S^ ' 

wherein the (C2-C3)heteroaryl moiety of said R3 (C2-<yheteroanrKCH2)„- group may contain fr«?, one to Zse Het- 

heteroafyHCHa)„- group mayopfionally be substituted on any of the ring carbon «o^s capable of fom,7ng an addmonl^ 
naio, t/N. (Ci-C6)alkyl, hydroxy, hydroxy-(Cn-Cc)alkvl. <C.-C<.^all<o«/ /r.-r: 

alkyl-0-(C=0), HO-(C=OHC,-Ce)alkyl. \CyC^alii^iro.(c=6HCr^~^^^^^^ Z''c{ 
alkyl-{C=0)-0-(C,-Ce)alkyl. H(0=C)-. H(0=CHC,-C,)alkyl. (C;-Ce)ailil(UcMCrCa)a^^^^ 
amino. (C,-C6)alkylaminoJ(C,-C8)allcyn2arnino.afnino(Ci-cJalk^^ aJa-VHu t-MCi-CsjaikyLNOj, 

(Ci-Cs)allcylamino(Ci-Ce)alkyl. [(Ci-C6)alkyl]aamino(Ci-C6)all<yl. H2N-(C=0)- (Ci-C«)alkvl-NH-rc-ov uc r \ 

"^.^'o^^''' HaN-S02-(C,-Ce)alkyl. (C,-Ce)alkylHN-SOj-(C,-Ce)alkyl. l(C,-Cc) 
5l:?-S2?o2;;. iiS^' ' <^i-^«>«"^S03-. phenyl. (C3-Cio)Scloalkyl. (CaiiheteroSy^loallSyi; and 

nho«.r®?'" "^^^^ °^ "3 aryl-(CH2)„- group Is optionally substituted phenyl or naphthyl. wherein said 

phenyl and naphthyl may optionally be substituted with from one to three substltuents independently selected from the 
^ u^fZ <Ct-C6)allcyl. hydroxy. hydroxy-(Ci-Ce)alkyt. {C,-C,)alkoxy, (C,-C6)allcoxy 

-Sf'* (Ci-C6)a'lcyl-0-(C=0)-. H0-(C=0)-(C,-C6)alkyl. (cVc;)allcyl^3-(C=oT-(C,^AaWl (C,-C«) 

r S SiILf^f^^A ^'"o- <Ci-C6)alkylamino, [(CvCgjalkylljamlno, amlno(C,-Ce)alkyL (C,-C6)alkylLnino 

«;i-C6)*"^'l2^'"°(Ci-C6)alkyl. H2N-(C=0)-, (Ci-C6)alkyl-NH-(C=0)-. [(Ci.Ce)alkylUN-(C=0)-, H,N 
<Ci-C6)altcyl-HN(C-0)-(Ci-C6)all^l, [(C,-Ce)alkylkN-(C=0)-(C,4Wkyl H(oLc)-iH^ C,4^ 
S-^Jl ,c <Ci-C6)al><yl(C=0)-(NH]{C,-C^allcyl. (C,-C«)allcyl(C=0)-(N(C,.Ce)alWll(Ci^6)alky.. (C^-C^ aWl-S 
St^^ f?:-. ^r^A"^^^^''^'-^^^'' (Ci-C«)«"q"-S02-NH-. H2N.SO2-! ^N-S02-C,'b6)alkyl.\c;-C^alM 

Tr "^^I'^f ^'''•^^'^L «*=i-^«>^"^'l='^-S02-(Ci-C,)alkyl. CF3SO3-. (C^-cJalky^SOa-. phenyl! ((?-C,o)<icloalkX 
(Ca-C9)heterocycloalkyl, and (C2-C9)heteroafyl; 1 o» x a r 7 1-3 loy y y > 

or Rg and the carbon to which it is attached fomi a five to seven memberad carbocyclic ring, wherein any of the 
carbon atonns of said five membered carbocyclic ring may optionally be substituted with a substituent selected from 
the group consisting of hydrogen, halo. CN. (Ci-Ce)allcyl. hydroxy. hydroxy-iCi-Cgjalkyl. (C,^8)alkoxy. (C,-C6)alkoxy 



68 



BNSoocio: <ep i2e9»4Aaj.> 



EP 1 269 994 A2 



(Ci-C6)alkyl, HO-(C=0).. (C^-Cejalkyl-O-iC-O)-. HO-(C=0)-(Ci^Q)alkyl, (CrC6)alkyl-0.(C=0)-(C,<:Q)alkyl.(C,-Ce) 
allcyKC=0)-0-, (Ci-C6)alkyl-{C=0)-0-(CrCe)allcyl. H(0=C)-, H(0=C)-(Ci-C6)alkyl, (CrC6)alkyt(0=C)-. (Ci-C6)aikyl 
(0=CHCi-Cs)alkyl, NOg, amino. (Ci-Cs)alkylamino, [(Ci-C6)allcyn2amino. amjno(CrC6)alky1, {Ci-C6)alkylamino 
(Ci-CQ)alkyl, [(Ci-Cs)allcyll2amino(Ci-Cs)all<yt. H2N-(C=0)-. (Ci-Cs)aIkyl-NH-{C=0>-. [(Ci-C6)alkyll2N-(C=0)-. HgN 
5 (C=0)-(Ci.C6)alkyl. (Ci-C6)alky|.HN(C=0)-(Ci-C6)alky», [(Ci-C6)alkyn2N-(C=0).(Ci-C6)alkyr, H(0=C)-NH.. (0^0^) 
alkyl(C=0)-NH, (Ci-C6)alkyl(C=0)-{NH](Ci-C6)alkyl. {CrC6)allcyl{C=0)-{N(C,.C6)alkyl](C^-C6)alkyl, (Ci-C6)alkyl-S-. 
(Ci-C6)all(yt-(S=0)-, (CrCfijalkyl-SOa-, (Ci-C6)alkyl-S02-NH-. HgN-SOg-, H2N-S02-(CrCs)alkyl, (CrCgjalkyt- 
HN-S02-{Ci.C6)alkyl, [{Ci-C6)alkyl]2N.S02-{Ci-C6)alkyf. CF3SO3-. (CrCejalkyl- SO3-. phenyl. (C3-Cio)cycloalkyl. 
(C2-C9)heterocycloalkyl, and (C2-C9)heteroafyl; wherein one of the carbon-carbon bonds of said five to seven mem- 

10 bered carbocyclic ring nnay optionally be fused to an optionally substituted phenyl ring, wherein said substltutents may 
be independently selected from hydrogen, halo, CN, {Ci-Cg)alkyf, hydroxy, hydroxy-(Ci-Cg)alkyl, (C.,-C6)alkoxy. 
{Ci-C6)alkoxy{C,-Ce)alkyl. HO-(C=0).. (Ci-C6)aJkyl-0-(C=0)-. H0-(C=0)-(Ci-C6)allcyl, (Ci-C6)allcyl-0-(C=0)-(C^-C6) 
alIcyl,(Ci-C6)alkyl-(C=0)-0-, (Ci-C6)alkyHC=0).0-(Ci-C6)alkyl, H(0=C)., H(0=C)-(Ci-C6)alkyl, (CrCs)alkyl(0=C)-. 
(Ci-C6)alkyl(0=CHC^-C6)alkyl. NOg, amino, (CvC6)alkylamino, [{Ci-Cfijalkyllgamino, aminoCC^-Cfijalkyl, 

« (Ci-C6)alkylamino(Ct-C6)alkyl, [(Ci-C6)aikyll2amino(Ci-C6)alkyl, H2N-{C=0)-. (Ci-C6)alkyt-NH-(C=0)-. [(Ci-Cq) 
alkyll2N-(C=0)-. H2N(C==0)-(Ci-C6)alkyl. (Ci-C6)a»ky'-HN(C=0)-(Ci-Ce)atkyl, [(C^-C6)aIlcyll2N-(C=0)-(Ci-C6)alkyl, H 
(0=C)-NH-, (C^-C6)alkyl(C=0)-NH, (Ci-C6)alkyl(C-0)-[NH](Ci-Ce)afkyl, (C^-Ce)alkyi(C=OHN(Ci-C6)allcyl](Ci-C6) 
alkyi, (Ci-C6)alkyl-S-, (Ci-C6)alkyl-(S=0)-, (CvC6)allcyl-S02-, (C^-CJalkyt-SOg-NH-, HjN-SOg-. HaN-SOg-CCi-Cg) 
alkyl. (Ci-C6)alkylHN-S02-(Ci-C6)alkyl. [(Ci-C6)alkyl]2N-S02-(Ci-C8)alkyl. CF3SQ3-. (CrCe)alkyl- SO3-. phenyl. 

^ (^3'Cio)cycloalkyl, (C2-O9)heterocycloalkyl, and (02-09) heteroaryt; 

wherein R4 is hydrogen, {C^-C^a\\(y\, hydroxy, (Ci-C6)aikoxy, hydroxy(C^-Ce)allcyf. (CvC6)alkoxy(C=0)-, 
(03-Oio)^c'oa"^^*(^'^2)q"' {C2-C9)heterocycloalkyl-(CH2)q-, (C2-C9)heteroaryl-(CH2)q-, phenyl-CCHg)^-, or naph- 
thyl-(0H2)q-; wherein said (02'C9)heterocycloaikyt, (C2-C9)heteroary(. phenyl and naphthyl groups may be optionally 
substituted with one or two substituents from the group consisting of hydrogen, halo, cyano, (C^-OQ)alkyl, hydroxy, 

25 hydroxy-(Ct-C6)alkyl. (Ci-C6)alkoxy. 

{Ci-OQ)alkoxy(Ci-C6)alkyl, HO-(C=0)-, (Ci-CQ)alkyl-0-(C=:0)-, HO-(C=0)-{Ci-Ce)alkyl, (Ci-CQ)alkyl-0-(C=0)-(Ci-CQ) 
alkyl.(Ci-C8)alkyKC=0)-0-. (Ci-C8)a'kyl-(C=0)-0-(Ci-CQ)alkyl. H(0=C)-, H(0=C)-(C,-Ca)a!kyl, {C^-C^ alkyKO=0)-. 
(Ci-C8)aikyl(0=CHC^-Ce)alkyl. NO2, amino, (Ci-CQ)alkylamino, [(Ci-CQ)alkyn2amino, amino(Ci-Ce)aikyl, (C^-Cq) 
alkylamino (C,-C6)aikyl. [(C^-Ce)aIkyl]2amino(Ci-C6)alkyl. H2N-(C=0)-. (Ci-Ce)alkyl-NH-{C=0)-, KC^-C^) 

30 alkyOsN'CC^O)-, H2N(C==0)-(C^-Ce)alkyl. (Ci*C6)af*(y<-HN(C=O)-(Ci*0e)alkyl. {(Ci-C6)alkyq2N-(C::^0)-(0i-06)alky1. H 
(0=0)-NH-. (Oi-CQ)alkyl(C=0)-NH, (CrCs)alkyl{C=0)-[NH](Ci<:6)aIkyl. 

(Ci-O6)alkyl(C=O)-[N(Cr06)alkyll(CrC6)alkyl, (Oi-C6)aIkyl-S-, (Ci-C6)alkyl-(S=0)-. (Oi-C6)alkyl-S02-. (CrCs) 
alkyl-S02-NH-, H2N-SO2-. H2N-S02-(Ci-C6)alkyl. 

(Oi-C6)alkylHN-S02-(Ci-06)a{kyl, [(Ci-C6)alkyl]2N-S02-(Ci-C6)alkyl, CF3SO3-, (Ci-C6)alkyl-S03. phenyl. {03-Cio)cy- 

3S cloalkyt, (C2-09)heterocyctoalkyl, and 
{C2-C9)heteroaryl; 

wherein R5 is hydrogen, (C^-Oe)aIM amino; or 
R4 and R5 together with the nitrogen atom to which they are attached fomi a (02-09)heterocycloalkyl group optionally 
substituted with one or two substituents selected from the group consisting of hydrogen, hak), cyano, (Of-Og)alkyl, 

40 hydroxy. hydroxy-(Ci-C6)a>kyl. (OvCe)alkoxy. {Oi-C6)alkoxy(Oi-Ce)alkyl, HO-(C=0)-, (C^-C6)alkyl-0-(C=0)-. 
HO-(0=0)-(Ci-C^alkyl, (C,-Ce)alkyl-O-(C=O)-(Ci-06)alkyl,(Ci-C6)alkyl-(C=0)-0-. (C^-C8)alkyl-{C=O)-O-(0^-Cs) 
alkyl. H(0=C)-, H(0=CHCi-C6)alkyl. (Ci-Cg) alkyl(0=C)-. (Ci-C6)alkyl(0=C)-(C,-C6)alkyl. NO2. amino. (O^-Cq) 
alkylamino, [(Ci-C6)alkyll2 amino, amino(C<t-C6)alkyl, (C^-Cejalkylamino (Ci-Ce)aikyl, [(C-,-C6)alkyl]2amlno(Ci-C6) 
alkyl, H2N-(C=0)-, (Ci-CQ)alky|.NH-{C=0)-. [(Ci-C6)alkyl]2N-(C=:0)-. H2N(C=0)-(Ci-C6)alkyl, (Ci-C6)alkyl-HN(C=0) 

43 .(Oi-06)alkyl, [(C,-C8)alkyl]2N-(C=0)-(Ci-C6)aikyl, H(0=C)-NH-, (Ci-Oe)alkyKC=0)-NH, (CrC6)alkyl(C=0)-[NH] 
(Ci-C6)alkyl, (Ct-C6)alkyl(C=0)-[N(Ci-C6)a'Xyn(Ci-C6)alky«. (Ci-06)alkyl-S-. (Ct-C6)alkyl-(S=0)., (Ci-Cgjalkyl-SOg-. 
(C^-Ce)alkyl-S02-NH-. HjN-SOa-. H2N-S02-(0^-Ce)alkyl. (Ci-Ce)alkylHN-S02-(Ci-C6)alkyl. [(C^-Cg) 
alkyl]2N-S02-(Ci-C6)alkyl, CF3SO3-. {Ci-Cejalkyl-SOa-, phenyl. (G3-C,o)cyc*o«^M. (C2-C9)heterocycloalkyl, and 
(02-09)heteroaryl; 

so wherein R« Is hydrogen, {Oi-06)alkyl, (C^-C6)alkoxy-(CH2)g-, (Ci-06)aikoxy(C=0)-(CH2)g-, (CvC6)alkyl-(S02) 

-(CH2)g-, (08-Cio)aryloxy-(CH2)g-. {C6-Cio)aryloxy(C=0)-{OH2)g-, or (Ce-Cio)afyl-(S02)-{CH2)g-; 
wherein g is an integer from zero to four; 
wherein m is an integer from zero to four; 
wherein n is an interger from zero to six; 
55 with the proviso that when one of R-* or R^ is hydrogen , and the other of R^ or is (C^ -Ce)alkyl ; R2 is (C3-C,o)cycloalkyl 
or isopropyl and is (C3-C5)alkyl, phenyl, methylvinyl, dimethylvinyl, halovinyl. hydroxy(C,-C3)alkyl or amino(C^-C4) 
alkyl then Rt must be other than indol-5-yl, 6-a2aindol-2-yl, 2.3-dichloro-pyrrol-5-yl. 4-hydroxyquinolin-3-yl, 2-hydrox- 
yquinoxalin-3-yl, 6-azalndolln*3-yt. or optionally substituted indol-2 or3-yl; 
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and the phatmaceutically acceptable salts of such compounds. 

[01401 Unless otherwise Indicated, the alkyi and alkenyl groups referred to herein, as well as the alkyi moieties of 
"^ZTJT""''^? be linear orbranched. andtheymay also be cydfc (eTc^=Copyl 

cyclobutyl. cyclopentyl, cyclohexyl or cycloheptyl) or be linear or branched and contain cyclte m^eties Such alS^l a?d 

[0141] Unless otherwise indicated, "halogen" includes fluorine, chlorine, bromine, and iodine 
[0142] "(Ca-C^ojcycloalkyr when used herein refers to cycloalkyi groups containing zero to two levels of unsaturation 
J^TrZ cyclopentyl, cyclopentenyl. cyclohexyl. cyclohexenyl. 1 .S-cyclohexadiene. cycloheptyl 

cycloheptenyl,bicyclo[3.2.1]octane.norbornanyl. and the like. 

[0143] "(C2-C9)heterocycloalkyr when used herein refers to pyrrolidlnyl. tetrahydrofuranyl. dihydrofuranyl tetrahv- 
dropyranyl. pyranyl. thiopyranyl, aziridinyl. oxiranyl, methylenedioxyl. chromenyl, isoxazolidinyl 1 S-oxazoiidin-S-vl 
SSTi;'' '•IT^^^'^t'^'f^'^^^^^^^ 1.3-pyrazo7din-1-yl. pip'eridinyl. thiomo'^hoLylT^trah^^^^ 
drothiazin-Z-yl. 1 ,3-tetrahydrothia2in-3-yl. tetrahydrothiadiazinyl. morpholinyl. 1,2-tetrahydrodia2in-2-yl. 1 3-tetrahv- 
drodiazin-1-yl. tetrahydroazepinyl. piperazinyl, chromanyl. and the like. One of ordinary skill in the art will understand 
™? ''.T^ fr ^^"^ (C2-C9)heterocycloalkyl rings is through a carbon or a 8p3 hybridized nitrogen heteroatom 
[01441 (Ca-Cgjheteroaryl" when used herein refers to furyl. thienyl. thiazolyl, pyrazolyl. isothlazolyl, oxazolyl isox- 
azolyl. pyrrolyl. triazolyl. tetrazolyl. Imidazolyl, 1 .3.5-oxadlazolyl. 1 ,2.4-oxadlazolyl. 1 ,2.3-oxadla2olyl 1 3S-thiadla- 
zolyl. 1,2,3-thiadiazoVI. 1 ,2,4-thladlazolyl. pyridyl, pyrlmidyl. pyrazinyl, pyridazlnyl. 1 .2.4-trla2lnyl, 1 2 S-triazinyl 
1 .3 5-tnazinyl. pyrazoio[3,4.blpyridinyl. cinnollnyl, pteridinyl. purinyl. 6.7-dihydro-5H-{1]pyrindinyl. benzofbjthiophenyl' 
7 8-tetrahydroqulnolin-3-yL benzoxazolyl, benzothlazolyl. benzisothiazolyl. benzlaoxazolyl, benzimidazolyl thi- 
anaphthenyl^ isothianaphthenyl. benzofuranyl. isobenzofuranyl. isoindolyl, indolyl, indolizinyt. indazolyl. isoquinolyl 
quinolyl. phthalaziny). quinoxalinyl. quinazolinyl, benzoxazinyl, and the lice. One of ordinary skill in the art will under- 
stand that the connection of said (C8-C9)heterocyctoalkyl rings is through a eaibon atom or a spa hybridized nitrogen 
heteroatom. 

[0145] "Aryr when used herein refers to phenyl or naphthyl. 

[01 46] -Protected amine" and "protected amino" refers to an amine group with one of the hydrogen atoms replaced 
with a protecting group (P). Any suitable protecting group may be used for amine protection. Suitable protecting groups 
include carbobenzyloxy. t-butoxy carbonyl (BOC) or Q-fluorenyl-methylenoxy carbonyl. 

[0147] Compounds of Formula CCR1 -I and their methods of manufacture are disclosed In common V assigned United 
States Patent Application Serial No. 09/380.269. filed February 5. 1998. United States Patent Application Serial No 
09/403.218. filed January 18. 1999. PCT Publication No. W098/38167. and PCT Publication No. WO99/40061 all of 
which are incorporated herein by reference in their entireties for all purposes. 

» , . iiiiiiwiLui n ooicuieu iiwrii one or me ronowing compounds of Formula 

CCR1 -1: 

quinoxaline-2-carboxylicacid4{R)-caft)amoy|.1 (S)-{3-chloro-benzyO-2(S).7-dihydroxy-7-methy|.octyl]-amide 
7,8-difluoro-quinoline-3-carboxylic acid (1 S)-benzyM(R).carbamoyl-2(S),7-dihydroxy-7-methyl-octyl).amide ' 
6,7.8-trffIuoro-quinoline-3K:arboxyllc acid (1 (S)-benzy|.4(R)-carbamoyl-2(S).7-dihydroxy.7.methyl-octyl)-ami'de- 
quinoxaline-2-carboxylic acid [4(R) -carbamoyl- 1 (S).(3-fluoro-benzyl)-2(S),7-dihydroxy-7-methyl-octyll-amide; 
quinoxaline-2-carboxylic acid (1 (S).benzyl-2(S).7-dihydroxy^(R).hydroxycarbamoy|.7-methyl-octyl).amide' 
quinoxaiine-2-carboxylic acid [4(R)-carbamoyl-1 (S)-(2-chloro-benzyl)-2{S),7<lihydroxy-7-methyl-octyl]-amide; 
quinoxallne-2-carboxylic acid [1 (S)-(2-fluoro-ben2yl)-2(S),7-dihydroxy-4(R)-hydroxycarbamoy|.7-methy|.octyl]- 
amide; 

quinoxaline-2-carboxylte acid [4(R)-cart)amoy|.i {S)-{2-fluoro-benzyl)-2(S).7-dihydroxy-7-methyl-octyl]-amide: 
qulnoxallne-2-cartDoxyllc acid [1 (S)-(3,4-dlfluoro-ben2yl)-2(S).7-dlhydroxy-4(R).hydroxycarbamoyl-7-methvl-oc- 
tylj-amide; 

quinoxallne-2^rboxylic acid [4(R)K:aft»amoyl-1 (S)-(3.4-difluoro-benzyO-2(S)7-dihydroxy.7-methy 
quinoxaHne-2-carboxylic add (4(R)-cart>amoyl-2(S).7-dihydroxy-7-methyl-1 (S)-naphthalen-l -yimethyl-octyl)- 
amide; 

7.8-difluoro-quinoline-3<arboxylicacid 1 (S)-benzyl-2(S)-hydroxy-7-methyM(R).methylcarbamoyl-octyl)-amide; 
8-fluoro-quinoline-3-carboxylic acid 1 (S)-benzyl-2(S)-hydroxy-7-methyl-4(R)-methylcarbamoyl-octyl)-amide: 
quinoxaline-2-carboxylic acid [4(R)-carbamoyl-7-fluoro-1-(3(S)-fluoro-benzyl)-2(S)-hydroxy-7-methyl-octyl]- 
amide; 

quinoxaline-2-carboxylic acid [4(R)^arbamoyl-1 -(2(S)-f luoro-benzyl)-2(S)-hydroxy-7-methyl-octyl]-amide; 
quinoxaline-2-carboxylic acid [1 (S)-ben2yl-4(S)-carbamoyl-4(S)-(2,6-dlmethyl-tetrahydro-pyran-4-yl)-2(S)-hy- 
droxy-butyl]-amide; 

quinoxaline-2-cartooxylic acid 1 (S)-ben2yM(R)^arbamoyU7-fluoro-2(S)-hydroxy-7-methyl-octyl)-amide; 
quinoxaline-2'Cart>oxylic acid 1 (S)-ben2yl-5-cyclohexyl-2(S)-hydroxy-4{R)-methylcarbamoyl-pentyl)-amide: 
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quinoxallne-2-cafboxylic acid 1 (S)-cyclohexy(methyl-2(S)-hydro)ty-7-methyl-4(R)-niethylcarbarTK5yl-octylV 
quinoxallne-2-carboxyllc acid [1 {S)-ben2yl-2(S)-hydroxy-4(S)-hydroxycarbamoyM-(1-hydroxy-4-methyl-cy^ 
clohexyO-butyll-amide; 

quinoxanne-2-cart)oxylic acid [1 (S)-benzyl-4(S)-(4,4-difluoro-1-hydroxy-cyclohexyl)-2(S)-hydroxy-4-hydroxycar- 
bamoyl-but yll-amide; 

quinoxaline-2-cart>oxyfic acid [l(S)-benzyl-4{S)-cail3afTioyl-4(S)-(4,4-difluoro<yclohexyl)-2(S)-hydroxy-bulyl]- 
amide; 

quinollne-3-carboxylic acid (1 (S)-benzyl-4(S)-carbamoyl-4-cyclohexyl-2(S)-hydroxy-butyl)-amide; 
quinoxaline-2-carboxyllc acid (4(R)-carbamoyl-2(S)-hydroxy-7-methyl-1 (S)-thiophen-2-ylmethyl-octyl)-anide; 
quinoxaline-2-carboxyljc acid 1 (S)-benzyl-4(R).carbamoy(-7-chloro-2(S)-hydroxy-oct-6-enyl)-amide; 
quinoxaline-2-carboxylic acid 1 (S)-ben2yl-4(R)-carbamoyl-2(S)-hydroxy-5-phenyl-pentyl)-amide: 
N-1(S)-ben2yl-4(R)-carbamoyl-7-fluoro-2(S)-hydroxy-7-methyl-octyl)-5,6-dichloro-nicotinami 
quinoxaline-2-carboxylic acid (4(R)-carbamoyl-2(S)-hydroxy-7-methyl-1 (S)-lhia2ol-4(R)-ylmethyl-octyl)-amide; 
bGnzothiazole-2-carboxylic acid 1 (S)-benzyl-4(R)-carbamoy(-7-fluoro-2(S)-hydroxy-7-methyl-octyl)-amide; and 
benzofuran-2-carboxyfic acid 1 (S)-benzyl-4{R)-carbamoy(-7-fluoro-2(S)-hydroxy-7-methy<-octyl)-amide. 

[0149] In another prefen^ed ennbodlnnent, the CCR1 compound has a fomiuia la*1 : 



wherein the substituents are as defined above. 
[0150] In a preferred method of making the compound la-1. the reaction is started with Scheme 1. In the herein 
described processes, the substituents are as defined for C0R1-I, and the following: 

R7 is hydroxy, (Ci-Ce)alkyl, or phenyl wherein the phenyl group unsubstltuted or substituted with one, two, or three 
(CrCgjalkyl, hydroxy, or halogen groups; 
Rg is hydroxy or halogen; 

R9 is phenyl, naphthyl. (C3-Cio)cycloalkyl. (Ci-C6)alkyl or (C2-C9)heteroaryl, 

wherein each of said phenyl, naphthyf, (C3*C^o}cycloal)cyl or (C2-C9)heteroaryf groups may be unsubstltuted or sub- 
stituted with one, two, or three substituents independently selected from the group consisting of halogen, cyano, and 
(Ci-C6)aikyl; 

P Is a protecting group; 

X is hydroxy or halogen; and q is 0, 1 . 2, 3. or 4. 
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Scheme 1 
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[0151] In scheme 1 step 1 . a compound of the fomiula (VM) is reduced with a reducing agent under heat to form a 
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compound of the formula (Vld-1). In one embodiment, the reducing agent is aluminum triisopropoxide and isopropanol. 
Preferably, the temperature is maintained above room temperature, more preferably between about 60°C and about 
82'C. The product alcohol can be isolated by either cooling the reaction mixture to room temperature, diluting with 
more isopropanol and collecting the crystalline material or by cooling the reaction to room temperature and adding 1 

s N HCL and water and collecting the crystalline material. 

[0152] Step 2 of scheme 1 includes reacting a compound of the fomnula R7-S02-X and a compound of the formula 
(Vld-I) in the presence of a base to fonm the compound of the formula (Vle-1). Any amine base is suitable, including 
pyridine, triethylamine, N-methylmayholine, and dilsoyropylethylamine. In one embodiment, R7-S02-R8 is p-toluenesul- 
fonic acid, methanesutfonic acid, sulfuric acid, or methanesulfonyl chloride. In another embodiment, the conversion of 

10 hydroxy dioxane (Vtd-1 ) to dioxane oxazolidinone (Vle-1 ) can be achieved by treatment of the hydroxy dioxane (Vid- 
1) with methanesulfonyl chloride and triethylamine in tetrahydrofuran solution and heating the mixture to cause the 
cyctization of the mesylate fomied in situ to the oxazolidinone. 

[0153] In step 3 of scheme 1, a compound of the fomnula (Vlf-1) may be formed by heating the compound of the 
formula (Vle-1). The reaction may proceed by dissolving compound Vle-1 in a solvent such as pyridine or N-methyl 
15 imidazole and heating the mixture for several hours at temperature from about 50^C to about 100**C; preferably at 
about 80°C. The mesylate (Vlf-1) may be recovered by extraction into an organic solvent such as ethyl acetate and 
removal of the amine solvents by extraction of the solution with aqueous acid. 

[0154] Step 4 of scheme 1 depicts reacting hydroxylamine hydrochloride, a compound of the fonmula Ry-SO^-X. and 
a compound of the formula (Vlf-1) to fonn a compound of the formula (VIg-1). In one embodiment, R7-SO2-X is p- 
so toluenesutfonic acid, methanesulfonic acid, sulfuric acid, or methanesulfonyl chloride. The reaction may occur in a 
solvent, such as methanol. In one embodiment, the reaction occurs in methanol with tosic acid at reflux for 8 to 24 
hours. The resulting nitrile oxazolidinone contains a small amount of the corresponding ethyl ester which is not removed 
since it also is converted to the desired lactone in subsequent steps. 

[0155] Step 5 of scheme 1 includes a) hydrolyzing a compound of the fomnula (Vlg-1) with an aqueous solution in 
the presence of a base, b) protecting the amine group of the compound so formed, and c) cyciizing the compound so 
formed with heat and an acid catalyst. In one embodiment, the compound Vlg-1 is hydrolyzed with sodium hydroxide. 
The pH is adjusted to approximately 1 0 and tetrahydrofuran and BOC dicarbonate are added. This provides the pro- 
tected hydroxy acid, which may be heated in 1 0% acetic acid and toluene to provide the protected amine lactone (V-1). 
[0156] The compound of formula (V-1 ) may also be produced according to scheme 2. 
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Scheme 2 



5 




[01 57] tn step 1 of scheme 2. a compound of the fomiula (VM ) may be reacted with ozone to for a compound of the 
fomnula (VIa-1). The compound VI-1 may be present in a solvent, such as ethyl acetate, and the ozone introduced 
through sparging at a temperature below room temperature, preferably at about -IS^C, unUI the starting dioxane ketone 
fs substantially reacted. Any excess ozone may be removed by bubbling nitrogen through the solution. The resulting 
crude ketone ester mixture may be isolated after treatment with aqueous sodium bisulfTle to remove any hydrooerox- 
so ides. 

(0158] Altematively, in step 1 of scheme 2. the compound of the fomnula (VIa-1 ) may be fonned by reacting hypochlo- 
rous acid and a compound of the formula (VI-1). Such an oxidation reaction typically produces chlorinated forms of 
the compound Vla-I as side products in addition o the compound VIa-1. This oxidation reactkjn proceeds by mixing 
the compound VI-1 in solvent, such as acetic acid and/or acetone, and adding sodium hypochlorite, while keeping the 
ss mixture at a low temperature, preferably at or below about 0*C. 

[01 59] As a means to convert the side product chlorinated forms of the compound VIa-1 to compounds of the formula 
V-1 , the compounds fonned from the hypochlorous acid oxidation reaction may optionally be hydrogenated by reaction 
with hydrogen in the presence of a catalyst. The hydrogenation may include introducing the products from the hy- 
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pochlorous acid oxidation reaction into a soh/ent system of tetrahydrofuran and water, followed by addition of ^ -1 C 
catalyst. The resulting mixture Is subjected to hydrogen above atmospheric pressure and temperature. In one embod- 
iment, the pressure is about 80 pounds per square inch and the temperature is maintained from about SCC to about 
JO'^C until the reaction is substantially complete. 

5 [01 60] In step 2 of scheme 2, the compound of the formula (Vlb-1 ) may be formed by reacting a silyating agent and 
a compound of the formula (Vla-1) and reacting the compound so fomied with a reducing agent. In one embodiment, 
the reducing agent is N-selectride. In another emodiment, the silyating agent is 1 ,1 ,1 ,3.3,3-hexamethyl-disila2ane. The 
reduction reaction may occur at temperatures below about 0*C, preferably below about -ao^C. more preferably below 
about - SO'^C, in addition, the reducing agent may be present In slight excess. 

10 [01611 In step 3 of scheme 2, the compound of the formula (V-1) is fomned by heating a compound of the formula 
(Vlb-1 ) in the presence of an acid catalyst, such as acetic add. In one embodiment, the cyciization reaction occurs by 
introducing the compound Vlb-1 into a solvent mixture, such as toluene and 10% acetic acid, at the solvent reflux 
temperature for 8 to 16 hours. This provides the desired lactone as a crystalline solid after work up. 
[0162] One method of making the compound of the fomfiula (VI- 1) is by reacting a compound of the fomiula (VII-1) 

15 



R2 CH3 



20 




(VIl-l) 

25 

with a Grinard reagent formed in situ by addition of 2-(2-brorTX)-ethyl)-[1 ,3]dk>xane to a mixture comprising magnesium 
and the compound of the formula (VIM ). In one embodiment, the mixture further comprises methyl magnesium chloride 
and/or methyl magnesium bromide in a solvent. Any exotherm fomied from the reaction may be controlled by the rate 
of addition of the bromide. 

30 [0163] The compound of the formula (VII-1) may be fomied by coupling N.O-dimethyihydroxylamine hydrochloride 
and a compound of the formula (VI 11-1) 



35 




(VIIM) 



This coupling reaction may be performed by mixed anhydride procedure. In one mixed anhydride procedure, compound 
VIII-1 is combined with methylene chloride and N-methylmorphoiine is added followed by isobutyl chlorofonnate. In a 
separate mixture, a slurry of N,0-dimethylhydroxylamine hydrochloride is treated with N-methylmorpholine. The two 
45 reaction mixtures are combined and then quenched with a solution of citric acid in water. This procedure preferably 
operates at a temperature below about 20''C, more preferably below about O^C. 

[01 64] Compounds of formula (V-1 ) may be used to produce compounds of the fomnula (IVal -1 ) according to scheme 
3: 
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Scheme 3 
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(IVil-l) 



[01 6SJ In step 1 of scheme 3. the compound of the fomiula (IVal -1 ) may be fomied by reacting 4.halo-2-methvl- 
2-butene and a compound of the fomiula (V-1) in the presence of a base Exemplanr bLes incSde mSum dS, 

^Zll^JT^I'T'^'V^'^'^^''''^'^''^' ''-(trimethy^i.yoam'de^lithium <iioPo^^^^Z 

pote«8.um hydnde. Surtable solvents mclude aprotic polar solvents such as ethers (such as tetrahydrof uL. gly,;ror 

f °' ''^'"'^'y '^'^^^'y*^™'"^^''- The aforesaid reaction is conducted at a u>^,^^rcm 

about -78-CtoaboutO-C, preferably at about .78-C. In one embodiment, alkyl^^^^ 

by reacting the lactone (V-1 ) with lithium bls(trimethyl8llyl)amide and dimethylallyl bromide in accompiBhed 
tetrahydrofuran at a temperature from about -78-C to about -SO'C. Reaction times range from several hours or if an 
f„.i^* " *""*a2olldlnone la present, the reaction may be complete in rninutes 

^01661 Compounds of fomiula (IVal-1) may be usedto producecompoundsof the fomiula(la-l) according to scheme 
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[0167] In step 1- of scheme 4, a compound of the fomiuia (lilal -1) is fomied by reacting a compound of the fomiuia 
(IVa1-1) with phosphoric acid. Preferably, this reaction occurs in any suitable solvent, such as non-alcoholic solvents. 
so Two preferred solvents Include tetrahydrofuran and dichloroethane. The reaction may take place at any suitable tem- 
perature, preferably from about -25fiC to about 1 20fiC, more preferably from about 1 5fiC to about 40dC. Reaction time 
is dependent on temperature and batch size, amount other factors, but typically reaction time is from about 2 hours to 
about 14 hours. 

[0168] Step 2 of scheme 4 depicts coupling a compound Illa1-1 with a compound having the fonmula R^-CO-X to 
55 form a compound having the formula (Ila1-1). This coupling reaction is generally conducted at a temperature from 
about -30*»C to about 80*»C, preferably from about 0*C to about 25*'C. The coupling reaction may occur with a coupling 
reagent that activates the acid functionality. Exemplary coupling reagents include dicyciohexylcarbodiimide/hydroxy- 
benzotriazole (DCC/HBT), N-3-dlmethylaminopropyl-N'-ethylcarbodiimide (EDC/HBT). 2-ethyoxy-1-ethoxycarbonyl- 
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inXn^^r^TT^ (CD(). and diethylphosphorylcyanide. The coupling is conducted 

orN.N-dimethylformam.de. One preferred solvent is tetrahydrofuran. In one embodiment quinoxalir acki romhTnTH 
w«h CDI in anhydrous tetrahydrofuran and heated to provide the acyl imidazole. CompZd S ad^^^^^^^^^^ 
5 acyl rmidazole at room temperature to fomi the compound Hal -1 . m a i.iai i b added to the 

[01 69] Step 3 of scheme 4 includes reacting the compound of fomiula Hal -1 with an amine having a fomiula NHR.R. 
to arm a compound of the fomiula (la-1). In one embodiment, the amine is ammonia either anhydrousTn an organil 
solvent or as an aqueous solution of ammonium hydroxide added to a polar solvent at a temperature from about l O'C 

10 ethers such as tetrahydrofuran. glyme or dioxane; or a mixture thereof, including aqueous mixtures PreferaWv the 
solvent s methanol. In one embodiment, the compound Ila1-1 is dissolved in methanol wh ch h^be^n s2Sd w th 

"uSrat'rmTr^prtr -'^""^ ^'^-^ — - hydroxi^nr 

15 IvIm ^''^^ ^ represents an altemative method to form compounds of formula la-1 from compounds of formula 
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[01 71 ] In step 1 of scheme 5, a compound of the fomriula (IVa1 - 1 ) is reacted with a compound of the fomiula R9-SO2 
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to 



IS 



20 



iLmniT ^ °* ('Va2-1). Any suitable acidic deprotection reaction may be performed (n one 

example, an excess of p-toluenesulfonic acid hydrate in ethyl acetate is introduced to the compound IVa11 a room 

E^r! ?Lt^Hr «'«^^»!f,,'f"^P«^«'"^e«- Typically, the reaction Is substantially complete within two and Zvl 
purified to remove impurities by recrystallization from hot ethyl acetate. 

(01721 In step 2 of scheme 5. the compound IVa2-1 may be coupled with a compound having the formula R,-CO-X 
^ °' <" '^-^ ) "^^^^ ^^a-^^'^" aeneraily conducted at a tLperaZ fron^ 2u^ 

-30-Ctoabout80»C preferablyfromaboutO'C to about25oC. The coupling reaction may«^^^ 

S (dSb?^ N 3 S^^'l'irr"'- reagents include dicyclohexylca*odilmide/hydroVenzotna 

zole (DCC/HB-O. N-3-dimethylaminopropyl-N'-ethylcafbodiimide (EDC/H8T). 2-ethyoxy-1 -ethoxvcarbonvM 2 dihvri 
roqulnoline (EEDQ). carbonyl dilmidazole (COiydimethylaminopyridine (DMAP), andrthylSSoSanfde S 
f„™ !!^M M°H 1 J" ^" P^^'^rab^ an aprotic solvent, such as acetonitirile, dichloromethane, chloro- 

^Z'^l N.N-d.methytformamide. One preferred solvent is methylene chloride. In one embodiment, quinoxaline acid 
IS combined with methylene chloride, oxalyl chloride and a catalytic amount of N.N-dimethylfomiamide to form an acid 
chlonde complex. The compound 

IVa2-1 is added to the acid chloride complex followed by triethylamlne at a temperature from about O'C to about 25'C 
to fomi the compound Illa2-1 . r- v. lu auuui v.., 

[0173] Step 3 of scheme 5 includes reacting a compound Illa2-1 with trifluoroacetic acid to produce a compound of 
the fonnula (Ila2-1 ). In one embodiment, the hydration with trifluoroacetic acid occurs in methylene chloride solution 
at room temperature. The hydration may take several hours to complete at room temperature. A catalytic amount of 
sulfu nc acid can be added to the reaction solution to increase the rate of reaction. 

[0174J Step 4 of scheme 5 includes reacting the compound of formula Ila2-1 with an amine having a fomiula NHR.R. 
to fomi a compound of the formula (la-1 ). In one embodiment, the amine is ammonia either anhydrous in an organil 
solvent or as an aqueous solution of ammonium hydroxide added to a polar solvent at a temperature from about -lO'C 
to about 3S-C: preferably at about 30-C. Suitable solvents include, alcohols, such as methanol, ethanol, or butanols- 
ethers such as tetrahydrofuran. glyme or dioxane; or a mixture thereof, including aqueous mixtures. Preferably the 
solvent is methanol. In one embodiment, the compound Ila2-1 is dissolved In methanol which has been saturated with 
arnmonia gas. In another embodiment, the compound Ila2-1 in methanol is treated with ammonium hydroxide in tet- 
30 rahydrofuran at room temperature. 

[0175] A particular group of dmgs useful in the invention. especialV when the drug is in nanoparticulate fomi are 
Danazol 5a,17a,-1'-(methylsulfonyl)-VH-pregn-20-yno-[3.2-cli5yrazol-17-ol. piposulfam. piposulfan. camptothecin 
and ethyi-3 4 6-tn!Cdcbs.?zc'"*'* 

35 DRUG IN MICRO PARTICULATE FORM 

[01 76] The term "microparticulate form" as employed herein, refer to a solubility-improved fomi of a drug comprising 
drug particles generally less than about 10 ^m and preferably less than about Smhi In average particle size and are 
generally greater than about 400 nm In average particle size. Such drug in microparticulate form is generally primarily 
crystalline, but may also contain substantial amounts of amorphous drug. Conventional bulk drug may be converted 
to microparticulate fomi by various types of milling and grinding operations. For example, dry milling, wet milling, wet 
gnnding, ball milling, and air jet milling may all be employed to reduce the particle size of bulk crystalline drug. See for 
example, Lachman etal., The Theory and Practice of Industriai Pharmacy, Chapter 2. "Milling- (1986) and U.S. Patent 
No. 4,540,602 (Motoyama at al.). In many cases, agglomeration and caking of the drug as it Is processed limits the 
minimum drug parttele size that may be obtained. Mixing various excipients such as surfactants, polymers and inorganic 
powders such as silicon dioxkje prior to or during the milling or grinding steps have been shown to aid In obtaininq 
small particle sizes. 

[0177J It is well known that reduction in the particle size of crystalline drug can increase the rate and extent of drug 
dissolution. Such microparticulate drug forms often show enhanced bioavailability relative to larger particle size drug 
so forms. This enhanced bioavailability is thought to be a direct consequence of the increased dissolution rate of the drug, 
as well as, in some cases, the attainment of a higher level of dissolved drug. 

[0178] The addition of concentration-enhancing polymer to the crystalline drug prior to such grinding and milling 
steps or following such grinding and milling steps may further enhance the rate of drug dissolution. It may also increase 
the maximum concentration of dissolved drug attained or it may also increase the length of time that the concentration 
55 of dissolved drug remains high. 
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DRUG IN NANO PARTICULATE FORM 

[0179] The terms "nanoparticulate," and "nanoparticulate form" as employed herein refer to a solubilfty-improved 
fomn of a drug in the fomn of partides generally having an effective average particle size of less than about 1 urn, 

5 preferably less than about 400 nm, more preferably less than about 250 nm and even more preferably less than about 
100 nm. Examples of such nanoparticulate fomis of drug are further described in U.S. Patent No. 5.145,684. 
[0180] Such nanoparticulate drug fomri generally comprises about 10% to 99.9% by weight of a crystalline drug 
substance having a solubility in water less than about 10 mg/hnL and the drug substance having an effective average 
particle size of less than about 400 nm. As described in U.S. Patent No, 5,145,684, nanoparticulate daig fomis pref- 

10 erably consist essentially of 1 0% to 99.9% by weight of a crystalline drug substance having a solubility in water of less 
than 10 mg/mL, said drug substance having a non-crosslinked surface modifier adsorbed on the surface thereof in an 
amount of 0.1 to 90% by weight and sufficient to maintain an effective average particle size of less than about 400 nm. 
[01 81 ] Particle size can be measured by conventional particle size measuring techniques well known to those skilled 
in the art, such as sedimentation field flow fractionation, photon correlation spectroscopy, or disk centrifugation. By "an 

15 effective average particle size of less than about 400 nm" is meant that at least 90% of the particles have a weight 
average particle size of less than about 400 nm when measured by the above-noted techniques. Preferred embodi- 
ments of the invention will have an effective average partk;le size of less than about 250 nm. In some embodiments 
of the invention, the effective average particle size will be less than about 1 00 nm. In reference to the effective average 
particle size, it is contemplated that at least 95% and. and more partcularty at least 99% of the particles have a particle 
^ size that is less than the effective average, e.g., 400 nm. 

[0182] The nanopartrcles of the drug can be prepared in a method comprising the steps of dispersing a drug sub- 
stance in a liquid dispersion medium and applying mechanfeal means in the presence of grinding media to reduce the 
partrcle size of the drug substance to the effective average particle size. The partk:ies can be reduced in size in the 
presence of a surface modifier. Attematively, the particles can be contacted with a surface modifier after attrition. 

29 [0183] . A general procedure for preparing the nanoparttoles is setforth below. The drug substance selected is obtained 
commercially and/or prepared by technk^ues known in the art in a conventional coarse fomi. It is preferred, but not 
essential, that the particle size of the coarse drug substance selected be less than about 100 ^m as determined by 
sieve analysis. If the coarse particle size of the drug substance is greater than about 100 nm, then it is preferred that 
the particles of the drug substance be reduced in size to less than 1 00 ^m using a conventional milling method such 

30 as airjet or fragmentatton milling. 

[0184] The coarse drug substance selected can then be added to a liquid medium in which it is essentially insoluble 
to fomn a premix. The concentration of the drug substance in the liquid medium can vary from about 0.1.-60%, and 
preferably is from 5-30% (w/w). Although not essential, a surface modifier may be present In the premix. 
[0185] The mixture can be used directly by subjecting it to mechanteal means to reduce the average particle size in 
35 the drug substance to the desired size. It is preferred that the premix be used directly when a ball mill is used for 
attrition. Alternatively, the drug can be mixed in the liquid medium using suitable agitation, e,g„ a roller mill or a Cowles 
type mixer, until a homogeneous mixture is observed in which there are no large agglomerates visible to the naked 
eye. It is prefen-ed that the premix be subjected to such a premilllng mixing step when a recirculating media mill is used 
for attrition. 

40 [0186] The mechanteal means applied to reduce the particle size of the drug substance conveniently can take the 
form of a mill. Suitable mills include a ball mill, an attritor mill, a vibratory mill, and media mills such as a sand mill and 
a bead mill. A media mill is prefenred due to the relatively shorter milling time required to provide the intended result. 
I.e., the desired reduction in partk:le size. For media milling, the apparent viscosity of the premix preferably is from 
about 100 to about 1000 centipoise. For ball milling, the apparent viscosity of the premix preferably is from about 1 up 

45 to aidout 100 centipoise. Such ranges tend to afford an optimal balance between efficient partlde fragmentation and 
media erosion. 

[0187] The grinding media for the particle size reduction step can be selected from rigkl media whk:h are preferably 
spherical or particalate in fomn having an average size of less than atx>ut 3 mm and. more preferably, less than about 
1 mm. Such media desirably can provide the particles of the invention with shorter processing times and impart less 

so wear to the milling equipment. The selection of material for the grinding media is not believed to be critical. Zirconium 
oxide, such as 95% ZrO stabilized with magnesia, zirconium silicate, and glass grinding media provide particles having 
levels of contamination which are believed to be acceptable for the preparation of pharmaceutical compositions may 
be used. However, other media, such as stainless steel, titania, alumina, and 95% ZrO stabilized with yttrium, are 
expected to be useful. Preferred media have a density greater than about 3 g/cnn?. 

S5 [01 38] The attrition time can vary widely and depends primarily upon the particular mechanical means and processing 
conditions selected. For ball mills, processing times of up to five days or longer may be required. On the other hand, 
processing times of less than 1 day (residence times of one minute up to several hours) may provide the desired results 
using a high shear media mill. 
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[01 89] The particles must be reduced in size at a temperature that does not significantly degrade the drug substance 
If desired, the processing equipment can be cooled with conventional cooling equipment. The method is convenientiv 
earned out under conditions of ambient temperature and at processing pressures that are safe and effective for the 
milling process. For example, ambient processing pressures are typical of ball mills, attritor mills and vibratory mills 
Processing pressures up to about 20 psi (1 A kg/cm2) are typical of media milling. 

[01 90] A surface modifier may be added to the premix or added to the mixture after attrition to aid in maintaining the 
effective average partide size. Optionally, the mixture can be subjected to a sonication step, e.g., using an ultrasonic 
power supply. For example, the mixture can be subjected to ultrasonic energy having a frequency of 20-80 kHz for a 
time of about 1 to 1 20 seconds. «^ » ^ y 

(01 91 ] The concentration-enhancing polymer may be added to the drug before the milling step, or after. Preparation 
of compositions comprising dmg in nanoparticulate form and concentratton-enhancing polymers is discussed below 
[0192] Another method of fomiing nanoparticulates, whteh provide enhanced stability is found in U.S. Patent No 
5,560,932, incorporated by reference in its entirety. Essentially, the drug iorm is made in the presence of a surface 
modifying and colloid stability enhancing surface active agent by the steps of: 

1 . Dissolving a dmg in aqueous base with stirring; 

2. Adding above #1 fonmulation with stirring to a surface active surfactant (or surface modifiers) solution to forni a 
clear solution; 

3. Neutralizing above formulation #2 with stin-ing with an appropriate acid solutton. The procedure can be followed 
by; 

4. Removal of fomried salt by dialysis or diaf titration; and/or 

5. Concentration of dispersion by conventional means. 

[0193] In general, this process produces stabilized nanopartteulates with effective average particle size having a 
diameter of less than about 400 nm (as measured by photon congelation spectroscopy) that are stable In parttele size 
upon storage at room temperature or refrigerated conditk>n8. Preferred embodiments have an effective particle size 
of less than about 250 nm. In some embodiments of the invention, an effecth^e average particle size of less than about 
1 00 nm Is even more preferred. With reference to the effective average particle size, it is preferred that at least 95% 
and. more preferably, at least 99% of the particles have a particle size less than the effective average, e.g., 400 nm. 
30 In particularty prefen-ed embodiments, essentially all of the particles have a size less than 400 nm. In some embodi- 
ments, essentially all of the partteles have a size less than 250 nm. 

[01 94] Yet another method of producing nanoparticulates is found in U.S. Patent No. 5.874,029, herein incorporated 
by reference. In this embodiment, a drug/solvent solution is sprayed through a nozzle into an antisolvent. In more 
detail, the process includes the steps of: (1) introducing a solution (Including drug dissolved in a solvent) and a com- 
pressed gas (/.a, an energizing gas) into a nozzle; and (2) causing the compressed gas to flow through the nozzle 
under conditions such that the solution fonns a spray of atomized droplets at the nozzle exit. In one embodiment, the 
solutran and compressed gas flow through separate channels of the nozzle. The compressed gas exits the nozzle at 
a velocity such that the spray is shattered Into extremely small droplets at the nozzle exit. The atomized spray of 
droplets is brought into contact with the antisolvent to cause depletion of the solvent in the atomized spray droplets so 
that particles are formed from the solute. Contact between the extremely small spray droplets and a turbulent stream 
of virtually pure antisolvent results in high solvent depletion rates, /.a. high mass-transfer rates, and low probability for 
droplet coalescence. 
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ABSORBED DRUG 



[0195] Another solubility-Improved fomn of the drug Is drug absorbed Into a material, (herein after refen-ed to as 
"absorbed." "absorbed drug" or "absorbed drug fomi"). An example is drug incorporated into a water-swellable but 
insoluble crosslinked polymer An example of such a solubility-imp roved fonn is disclosed in U.S. Patent No. 5,569,469. 
the disclosure of which is incorporated by reference. One method to manufacture absorbed drug that is incorporated 
so into a crossiinlced polymer is implemented in two stages as follows: 

1st stage: In the 1st stage the drug is incorporated into a water-swellable but water-insoluble crosslinked polymer 
(or mixture of two or more such polymers) by any known method such as any of the following: 

55 (1a) the drug is dissolved in a suitable solvent and a certain volume of the solution is sprayed onto a given 

quantity of polymer with the weight ratio of solution to polymer being chosen on the basis of the polymer 
swelling capacity and on the basis of the concentration of the drug In the solution. The spraying can be carried 
out in any apparatus used for the purpose, such as in a continuously stirred reactor, in a rotary evaporator 
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under continuous rotation, in a vacuum granulator under constant mixing, in a mortar under light mixing with 
a pestle, or in a fluidized bed with the polymer kept suspended in an atr stream. The product obtained is then 
dried in the aforesaid apparatuses or in other suitable apparatuses. 

(1 b) the drug is dissolved in a suitable solvent and a quantity of a water-swellable but water-insoluble 
5 crosslinked polymer (or a mixture of two or more such polymers) is suspended in an excess of the solution 

obtained. The suspension is kept stinted until the polymer particles swell. The suspension is then filtered or 
separated by other suitable means and the product is recovered and dried. 

(1c) the drug in powder fonn and the water*swellable but water*insoluble crosslinked polymer (or mixture of 
two or more such polymers) in powder fomi are homogeneously mixed together and then ground together in 
'0 a suitable apparatus such as a ball mill, high-energy vibratory mill, air jet mil) etc. 

(1d) the drug in powder form and the water-swellable but water-insoluble crosslinked polymer in powder form 
are mixed homogeneously and then heated together to the drug melting point in an apparatus such as an 
oven, rotary evaporator, reaction vessel, oil bath etc. until the drug has melted and has been absorbed by the 
polymer. 

15 

The weight ratio of the drug to said polymer (or mixture of two or more polymers) is in all cases between 0.1 
and 1 000 parts by weight of drug per 1 00 parts by weight of polymer and preferably between 1 0 and 1 00 parts by 
weight of dnjg per 1 00 parts by weight of polymer. 
2nd stage: In the 2nd stage the polymer in 
^ which the drug has been incorporated by any of the methods described for the 1st stage is brought into contact 

with a solvent in the vapor or liquid state by any suitable method, for example by any of the following: 

(2a) the polymer with the drug incorporated is introduced into a chamber into which the solvent in vapor form 
is fed through a valve. The chamber can be that in which the let stage was carried out; 
(2b) the polymer with the drug incorporated is introduced into a sealed chamber already saturated with solvent 
vapor generated by a solvent container situated within the chamber and kept in the sealed chamber until 
saturation is complete; 

(2c) the polymer with the drug incorporated is suspended In a fluidized bed by an air stream and is then sprayed 
with the liquid solvent or is exposed to an air stream saturated with the soh/ent vapor; 
30 (2d) the polymer with the drug incorporated is suspended in an excess of solvent in Ik^uid fonn. for example 

in a reaction vessel, in a mixer etc.. and is then filtered off or separated by other means. ^ 

[0196] The time of contact between the polymer with the drug incorporated and the solvent in vapor or liquid form is ^ 
dependent on the drug/polymer/solvent combination in order to obtain the desired characteristics of high drug concen- ^ 

35 tration in the surface layers and/or transfonnation of the physical state of the drug into a crystalline state of lower 
melting point. The treatment with solvent in gaseous fomn is conducted at a temperature preferably of between 20"* 
and 1 00**C and the treatment with solvent in liquid form is conducted at a temperature preferably of between 5"* and 
90^C. The time of contact with the gaseous solvent is between 0.5 and 48 hours when the solvent is not water, and 
between 12 and 36 hours when the solvent is water. The time of contact with the liquid solvent is between 1 minute 

40 and 96 hours when the solvent is water, and between 1 and 1 5 hours when the solvent is water The final drying of the 'k 
product is preferably conducted in an oven under vacuum at a temperature of between 20^ and lOO^C. >^ 
[0197] The solvent (or soh/ent mixtures) suitable for the method according to the invention are all those which are 
able to swell the polymer or to be absorbed by the polymer into which the drug has been incorporated. Examples of 
solvents are water, water-alcohol rr^xtures, methanol, ethanol, higher alcohols, acetone, chlorinated solvents, forma- 

45 mide, dimethylformamide, fluorinated hydrocart)ons and others. 
[01 96] Examples of water-swellable but water-insoluble 

crosslinked polymers suitable for use (singly or in combinations of two or more than two) in the process of the invention 
are: crosslinked polyvinylpyrrolidone (abbreviated to crospovkione) as described In National Fomiulary XV. Supplement 
3, page 368; crosslinked sodium carboxymethylcellulose as described in National Fomiulary XV, Supplements, page 
50 367; crosslinked ^-cyclodextrin polymer as described in WO patent 83/00809 and by Fenyvest et al. in Pharmacie, 39, 
473, 1 984; and crosslinked dextran. Other poiymers suitable to form the crosslinked polymer should have a hydrophilic 
polymer lattice allowing high swellability in water, and a water insolubility as determined by the nature of the polymer 
lattice. 

[0199] Thus, in one embodiment, the absorbed drug form comprises a poorly soluble drug supported on a polymer 
55 substance in a form capable of increasing the dissolving rate of the drug, prepared by a method comprising: 1 ) bringing 
a drug incorporated into partkries of a crosslinked polymer which is swellable in water but Insoluble In water by treating 
the polymer partk:les with a solution of the drug in a non-aqueous organic solvent and drying, or by mixing the polymer 
particles with the dmg, heating to the drug melting point, and then cooling at ambient temperature; 2) bringing the thus 
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fomned product into contact with a non-aqueous organic solvent, in gaseous or liquid form which is caoable of sw^iiinn 
the pohmier. wherein contact with the gaseous solvent is conducted for a period of tZ^^te^elTotan^ A^^^^^ 

"S^;^^.TndTd^•^^ 

and 96 hours and 3) drying the product obtained in step 2) under vacuum to produce a dnig supported on a ooivmer 
Sort"? r " """^^ transforrr^ed from a metastable amorphous state to a stS S-ener^ 

[02001 Another embodiment of this drug form can be found in U.S. Patent No. 4,769,236, herein incorporated bv 
re^ererjce. In general, this embodiment Is obtained by spray-drying the amorphous fom, of the drug n he pTasen^ o^ 

^S^IaIm^ ''"h"™ '^'"^ ^ Patent Nos. 5,008.114. 5.225,192, 5,275 824 

5.354.560, 5,449,521. and 5.569.469. all of which are hereby incorporated by reference. . ".^^s.^*:*. 

DRUG IN NANOSUSPENSION FORM 

15 

[02021 in another embodiment of the invention, the solubility-improved form of the drug Is a nanosuspension A 

■ -^H ^ Z ^" ^•'^«.'=o'"P°""<l '"'^"re. The average diameter of the dispersed phase Is generally betv^een 1 0 nm 
and 1 .000 nm (determined by photon correlation spectroscopy), the size distribution of the dispersed active phase 
^ being quite narow. That ,s, the proportion of 'microparticles- (that is, particles larger than about 5 am) in theS 
particle Populatjon « very low. The nanosuspension can be surfactant-free, but can also comprise surfactants or sta- 
bilizes or both. The nanosuspension can also be lyophilized or spray dried, and the nanopartides of a nanosuspension 
can also be incoiporated into a solid carrier matrix. See U.S. Patent No. 5.858.410. the entire contents of which"; 
hereby incorporated by reference. wiui.ii me 

liTfL ^"".^^ T^'^ "'^"^ P'^"^"^ nanosuspenslons, one method suitable is by comminuting 

the solid particles by using cavitation or shearing and inrpact forces with introduction of a high amount of enerov A 
specific process for comminuting the solid particles comprises preparing a suspension of active drug m an aqu^us 
solution followed by passing the aqueous suspension through a piston^gap homogenizer at least once and up to 10 
o 30 times. Exemplary piston-gap homogenizers are the Micron Lab 40, MIcrofiuldizer Model 110-Y (Microfluldics 
Inc.) and the Nanojet (Nanojet Engineering. GmbH). A second method for producing the nanosuspension is by rapid 
expansion from a supercritical solution. See U.S. Patent No. 6. 1 77.1 03. the entire contents of which are hereby Incor- 
porated by reference. In this process the nanosuspension is produced by: 

(a) dissolving the drug and a surface modifier in a liquefied compressed gas solvent to fomi a solution of greater 
than 1 /o w/w of drug in the solvent; then (b) expanding the compressed fluid solution prepared in step (a) into 
water or an aqueous solution containing a second surface modifier; then (c) homogenizing the suspension of step 

(b) at high pressure. « r- k 

[0204] A concentration-enhancing polymer may be comminuted with the drug and other excipients, or the nanosus- 
pension fomn may first be prepared and then mixed with the concentration-enhancing polymer. 

DRUG IN SUPERCOOLED FORM 

10205] Yet another solubility-Improved fonn of the dmg is drug that is In a supercooled form. By "supercooled " "su- 
percooled mer or "supercooled form" means that the dnjg, which Is normally a solid, crystalline or amorphous sub- 
stance at ambient conditions, has been formulated so that It is not present in a solid, crystalline state at temperatures 
below its bulic melting point, but Is Instead in a solid state which is characterized by a more random distribution of atoms 
or molecules such as Is obsen/ed in liquids or melts. An example of supercooled drug is disclosed in U S Patent No 
6, 1 97.349, which is incorporated by reference. 

[0206] The supercooled drug is often In the fomi of a dispersion. One such dispersion can be made by a specific 
melt emulsification method characterized by the following steps: 

1. The dmg is melted. Optionally, one or more additives, which decrease the melting point of the drug and/or 
impede or inhibit the recrystallization of the molten drug are added. 

2. Optionally, one or more stabilizing agents (e.g. amphiphilic substances, surfactants, emulsifiers) are dissolved 
or dispersed in the melt orin thedispersion medium depending on their physicochemical characteristics. Stabilizers 
can also be added or exchanged after homogenization. e.g. by adsorption of polymers or by dialysis of water- 
soluble stabilizers. 
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3. Preferably: the dispersion medium is heated to approximately the temperature of the melt prior to mixing and 
may contain additives, e,g., stabilizers, isotonicfty agents, buffering agents, cryoprotectants and/or presen^atives. 

4. Optionally, the dispersion medium and the melt are added and predispersed to give a crude dispersion, for 
example by shaking, stirring, sonication or vortexing. Predispersing is preferably carried out at temperatures above 

5 the melting point of the substance or the mixture of substances or the mixture of substances and additives, e.g,, 

stabilizers, respectively. Predispersing can he omitted for well dispersible systems. 

5. The melt is then emulsified in the dispersion medium, preferably at temperatures above the melting point of the 
substance or the mixture of substances or the mixture of substances and additives, e.g., stabilizers, respectively. 
Emuisiftcation is preferably carried out by high pressure homogenization or by sonication, but may be also possible 

10 by high speed stirring, vortexing and vigorous hand shaking. 

6. The dispersion can then be further processed into suitable dosage fomis. 

[0207] A concentration-enhancing polymer may be mixed with the molten drug or the supercooled drug form may 
first be prepared and then mixed with the concentration-enhancing polymer. 

15 

CYCLODEXTRIN/DRUG FORMULATIONS 

[0208] Various solubility-improved drug fonns using cyciodextrin are well known In the art. As used herein, the term 
"cyciodextrin" refers to all forms and derivatives of cyciodextrin. Particular examples of cyciodextrin include a-cyclo- 

so dextrin, ^^cyciodextrin, and Y<:yclodextrin. Exemplary derivatives of cyciodextrin include mono- or potyalkylated 
cyclodextrin, mono- or polyhydroxyalkylated |J-cyclodextrin, hydroxypropyl p-cyclodextrin (hydroxypropylcyclodextrin), 
mono, tetra or hepta-substituted ^cyciodextrin, and sulfoalkyl ether cyciodextrin (SAE-CO). These drug fomis, also 
known as cyciodextrin derivatives, herein after referred to as "cyclodextrin/drug forms" can be simple physical mixtures. 
An example of such is found in U.S. Patent No. 5,134,127, herein incorporated by reference. For example, the active 

25 drug and sulfoalkyl ether cyciodextrin (SAE-CD) may be preformed into a complex prior to the preparation of the final 
formulation. Altematively, the drug can be formulated by using a film coating surrounding a solid core comprising a 
release rate modifier and a SAE -CD/drug mixture, as disclosed in U.S. Patent No. 6.046, 1 77 ('1 77). herein incorporated 
by reference. Upon exposure in the use environment, the SAE -CD/drug mixture converts to a complex. Altematively, 
controtled-release formulations containing SAE-CO may consist of a core comprising a physical mixture of one or more 

30 SAE-CO derivative, an optional release rate modifier, a therapeutic agent, a major portion of which is not complexed 
to the SAE-CD, and an optional release rate modifying coating surrounding the core. Other cyciodextrin/drug forms 
contemplated by the invention are found in U.S. Patent Nos. 5,134.127. 5.874.418, and 5,376,645, all ot which are 
incorporated by reference. For example, the drug in cyciodextrin, e.g. SAE-CD, may be physically mixed, wherein a 
major portion of the drug is not complexed to the SAE-CO in the composition. A preferred SAE-CD is sulfobutyl 

35 ether-CD. 

DRUG IN THE FORM OF A SOFTGEL 

[0209] Another solubility-improved drug form, herein referred to as the "softgel fonn," generally relates to a drug 
40 encapsulated in soft-gelatin. Typically, such softgel forms comprise a soft-gelatin capsule filled with a material, the 
material often being a highly concentrated solution of drug In a liquid. The fill material generally comprises either a 
water miscible carrier, such as polyethylene glycol or polyvinylpyrrolidone, or a water immiscible carrier, such as a lipid 
or oil, in whch the drug is dissolved with or without a surfactant or emulsifying agent. The fill material is placed into 
the soft gelatin capsule, for example, by encapsulating the fill material between two sheets of gelatin as it passes 
45 between a pair of die rolls having surface cavities shaped to form the desired shape of the resulting softgel. Such soft- 
gel drngfonro are well-known and are described In The Theory and Practtee of Industrial Pharmacy*, by L. Lachman, 
H. Lleberman, and J. Kantg, Lea and Febiger, publisher, 3^^ Edition, 1986. 

[0210] A concentration-enhancing polymer may be blended with the fill material prior to filling the soft gelatin capsule, 
it may be added separately to the soft-gelatin capsule, or the softgel drug fomi may first be prepared and then blended 

50 with the concentration-enhancing polymer. 

[0211] One variation on the softgel fomi is found in U.S. Patent Nos. 5.071 ,643 and 5,360,615, the disclosures of 
which are incorporated herein by reference. These patents disclose a solvent system for enhancing the solubility of a 
phannaceutlcal agent to produce a highly concentrated solution suitable for softgel filling comprising 10 to 80% poly- 
ethylene glycol, 1 to 20% by weight of water, and the pharmaceutical agent. The composition also comprises 0.2 to 

55 1 .0 mole equivalents of an ionizing agent per mole equivalent phamnaceutical agent. Glycerin or polyvinytpynrolidone 
may be added to further enhance the solubility of certain drugs. U.S. Patent No. 5.376.688, herein incorporated by 
reference, disclose the use of a fill material comprising 0 to 20% water, a solution of a pharmaceutical agent, an ionizing 
agent, and a solvent selected from the group consisting of diethylene glycol monoethyl ether, polyglycerol oleate. alpha- 
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"S^TT^^S^^^^^^ copolymer, and mixtures thereof 

T?^s dm« Tr " '"^ '^'"^ fo-m can be found in EP 0 605 497. herein incorporated by reference 

This drug form can be varied from a semi-liquid to a semi-solid formed by high-pressure homoaenization of a nr! 
pulsion of melted lipid containing a dissolved drug. After cooling to room X^^T .Z^ZZZ^lZ^ 
Dmgs may be adsorbed in the lipid depending on the physicochernical propertiest^e dr^g 

GELATIN FORM 

[0213] Another solubBlty-improved dmg fomi Is a gelatin fomi of the dmg. herein referred to as the "aelatin fomn" or 
gelatin drug fom,." Gelatin drug form comprises a drug and a gelatin-bled material me dmq etthefcoatld^ith 
encapsulated in. or dispersed in the gelatin-based material, typically using an aqueous bLedlolISm 
believed the gelaun coats or encapsulates the particles of the dmg and prevents aggregatioror clu^^S oar 

ri^J, "^«.'='^"g 'boated wrth. encapsulated In. or dispersed in the gelatin-based material.) 

^JL I T P«««"'«f 9e'a«n '0'"' s found In U.S. Patent Nos. 5,851 .275, 5,834.022 and 5,686,1 33 herein incomo- 
T'TT "'^ <1~3 « wfth gelatin and lecithin and then coated o me dmr« 

CMted With gelatin and lectthin using standard coating methods. When coated with the getetin andS,ln me ge3 
method .ndudes the steps of dissolving gelatin in water heated to between 35-C to Jo-C. Le^Tfe addXTe 

fs' h^^d^TT ^"h ^ -'"T" Phannaceutical ingredient in soHd particuSe fo^^ 
s men added Slowly and mixed so as to cause thorough and unifom, coating of the panicles of the ^e^rm^^Z 

iSno hi:?':'"? T"^ T ^r^^^-^*^^ -i^-. *e aqueous soSen. is rloved by various t^^^qul^ 
including lyophylization (e.g., freeze-drying) or spray drying.. ^-ihuhubs. 

S*"' concentrations of excipient (/.e.. the lecithin/gelatin) and pharniaceutteal ingredient is 

Shown. The concentration in the coating solution of gelatin and lecithin b««dly rangi f rom approtS^J 0 S^Ss^A 
wAr) each and more preferably 0.01 to 2.0% each. The concentration in the coldng soluSon ofT phamfieutiS 
l^lent ranges from approximately 0.1-16.0% (wA,). It is preferable that the lecimin and gelatin be presTn^a 1 i 

?I?i!lith^^^r"'*1"^ "^"f^ Pham«ceutical ingredient with the mixture including water gelatin 

00 Tn T^b Jl!^T?tH ' f « ^""P-^ """^^'o" the particles of the pharmieutical ingre- 

lli^^ ?S . . the gelatin coats the particles of me pham,aceutical ingredient and prevents aggregation or 
flri T^f If^^'*'" »° thereby preventing aggregation or 

...!cros::;ij.c:cr. cr .c .o iwdiiea thai faciiiiaie dissoiuiion ortne pharmaceutical ingredient In actina in this 

fashion^ecoatlng including gelatin and iecimin increases the dissolution rate of water-insoluble phar- 

to limit the scope of the present invention. 

[0217] Another embodiment of this drug fomi. useful to increase a drug's rate of dissolution and bioavailability in a 
use environment, is disclosed in U.S. Pat Nos. 5,405.616 and 5.560.924, herein incorporated by reference. This drug 
fomi |s generally prepared by selecting a gelatin or gelatin derivative according to their Isoelectric point (lEP). so that 
4fl ^Zw T ^1^^ "^^'^^ "^^9 particles, leading to a neutral charge when the gelatin or its derivative is 

^ combined with the undissolved drug at a determined pH value. The gelatin or its derivatives are converted into an 
aqueous sol fonm. their pH value is set according to the lEP of the gelatin at a value that stabilizes the particle of the 
dmg at an approximately or totally neutral charge. Before or after this last step, the drug is dissolved in the aqueous 
gelatin sol or a solution of the drug is blended with the aqueous gelatin sol. Then, the drug or drug blend can be dried 
creating a dry powder. 

102181 A concentration-enhancing polymer may be mixed with the drug prior to coating with the gelatin, or the gelatin 
dmg form may first be prepared and then mixed with the concentration-enhancing polymer 

DRUG IN SELF-EMULSIFYINQ FORM 

[0219] Another soiubillty-improved dmg form is a self-emulsifying form of the dmg, herein referred to as the "self- 
emulsifying form.* A •self-emulsifying fonm- as used herein, generally refers to a dmg form comprising a dmg dissolved 
in a mixture of lipophilic material or phase, and one or more surfactants and cosurfactants. Preferably, upon ingestion 
of the self-omulsrfying form, the drug/Iipophilic material/surfactant mixture forms a microemulsion thereby enhancing 
the absorption of the dmg in vivo. Self-emulsifying dmg fomis avoid the dissolution step that frequently limits the rate 
of absorption of low-solubility dmgs from the crystalline state. See for example, C.W. Pouton. "Formation of Self- 
Emulsifying Drug Delivery Systems - Advanced DruQ Delivery Reviews. 25 (1 997)47-58. Self-emulsifying dmg forms 
are often filled into soft-gelatin capsules, as discussed under the softgel dmg fomi. 

[0220] In one embodiment, the self-emulsifying dmg fomi is comprised of at least one dmg; a lipophilic phase, in- 
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eluding an oil or lipid material; a surfactant; and a hydrophilic phase. The materials used are otten selected based on 
the empirical parametercommonly referred to as the hydrophllic-llpophilic balance (HLB value) of the material. Materials 
with low HLB values are more lipophilic, while those with high HLB values are more hydrophilic. Materials used in self- 
emulsifying dnjg fomi compositions include polygiycolyzed glycerides, polyethoxylated fatty acids, polyethylene glycol 

5 fatty acid diesters, polyethylene glycol fatty acid mono- and diester mixtures, polyethylene glycol glycerol fatty acid 
esters, trarwesterification products of natural and hydrogenated oils, polyglycerized fatty acids, propylene glycol fatty 
acid esters, mixtures of propylene glycol esters and glycerol esters, mono- and di-glycerides. irt-glycerideS: sterol and 
sterol derivatives, polyethylene glycol soriDitan fatty acid esters, polyethylene glycol alkyi ethers, sugar esters, poly- 
ethylene glycol alkyI phenols, polyoxyethylene-polyoxypropylene block copolymers, sorbitan fatty acid esters, lower 

10 alcohol fatty acid esters, ionic surfactants, and mixtures thereof. Examples of self-emulsifying drug fomfis can be found 
in U.S. Patent Nos. 6,294,192 81 , 6,054,136. 5,444,041 , 5,993,858, 6,054,136, 6.280,770 B1 , 6.309,665 82, 6,312,704 
81 , and PCT Patent Application No. WO 01/01 960 A1 , the disclosures of which are incorporated by reference. 
[0221] A concentration-enhancing polymer may be included as part of the self-emulsifying drug fonn fonnulation, or 
the self-emulsifying drug form may first be prepared and then mixed with the concentration-enhancing polymer 

15 

THREE-PHASE FORM 

[0222] Another solubility-improved drug fomi Is the "three-phase form." An example of a three-phase fonn is de- 
scribed in U.S. Patent No. 6,042,847, herein incorporated by reference. Essentially, the three-phase form gives a 

^ constant or controlled release of an amorphous active Ingredient stabilized with polymers for a single daily peroral 
application, whk:h is especially suitable for active ingredients existing In amorphous form or in one or more polymor- 
phous forms, which exhibit poor solubility in crystal fonm depending on the polymorphous form, particle size and the 
specific surface area of the active ingredient. In general, this fonm comprises a core consisting of a first and a second 
phase and a coating representing the third phase. In the first phase the three-phase pharmaceutical fonm contains an 
amorphous active ingredient, the water-soluble polymer polyvinylpyrrolidone and a cellulose ether as carriers of the 
amorphous. active ingredient and simultaneously as inhibitors of its crystairizatk>n, and a surfactant that improves the 
solubility of the acth/e ingredient and promotes the absorption of the amorphous active ingredient from gastrointestinal 
tract. In the second phase it contains a cellulose ether and a mixture of mono-, dl- and triglycerides as sustained release 
agents. The third phase is represented by a poorly soluble or gastro- resistant film coating, which in the first few hours 

30 after the application controls the release of the active Ingredient and can consist of an ester of hydroxypropylmethyl- 
celluiose with phthalic anhydride or of a copolymerizate based on methacrylic acid and ethyl acrylate. 

CONCEfsTTRATlON-ENHANCING POLYMERS 

35 [0223] Concentration-enhancing polymers suitable for use in the various aspects of the present invention should be 
pharmaceutically acceptable, and should have at least some solubility in aqueous solutk>n at physiologically relevant 
pHs (e.g. 1-8). Almost any neutral or ionizable polymer that has an aqueous-solublitity of at least 0.1 mg/mL over at 
least a portion of the pH range of 1 -8 may be suitable. 

[0224] It is preferred that the concentration-enhancing polymers be "anrtphiphiiic" in nature, meaning that the polymer 

40 has hydrophobk: and hydrophilic portions. Amphiphilic polymers are prefen-ed because it is believed that such polymers 
tend to have relatively strong interactions with the drug and may promote the fonmation of various types of polymer/ 
drug assemblies in solution. A particularly prefen-ed class of amphiphilic polymers are those that are ionizable, the 
ionizable portions of such polymers, when ionized, constituting at least a portion of the hydrophilk: portions of the 
polymer. For example, while not wishing to be bound by a particular theory, such polymer/drug assemblies may com- 

^ prise hydrophobic drug clusters surrounded by the concentration-enhancing polymer with the polymer's hydrophobic 
regions turned Inward towards the drug and the hydrophilic regions of the polymer turned outward toward the aqueous 
environment. Alternatively, depending on the specifk: chemical nature of the drug, the ionized functional groups of the 
polymer may associate, for example, via ion pairing or hydrogen bonds, with ionic or polar groups of the drug. In the 
case of ionizable polymers, the hydrophilic regions of the polymer would include the ionized functional groups. In 

so addition, the repulsion of the like charges of the ionized groups of such polymers (where the polymer is ionizable) may 
serve to limit the size of the polymer/drug assemblies to the nanometer or submicron scale. Such drug/concentration- 
enhancing polymer assemblies in solution may well resemble charged polymeric micellar-like structures. In any case, 
regardless of the mechanism of action, the inventors have observed that such amphiphilic poiynners, particularly ion- 
izable cellulosk: polymers such as those listed below, have been shown to interact with drug so as to maintain a higher 

S5 concentration of drug in an aqueous use environment. 

[0225] One class of polymers suitable for use with the present invention comprises neutral non -cellulosk: polymers. 
Exemplary polymers include: vinyl polymers and copolymers having at least one substltuent selected from the group 
comprising hydroxy I, alkylacyloxy, and cyclicamido; vinyl copolymers of at least one hydrophilic, hydroxy 1-containing 
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carboxylic acid-functionalized vinyl polymers, such as the carboxylic acid functionalized polymethacrvlates and 
cartjoxylic acd funct.onalized polyacrylates such as the EUDRAGITS® manufactured by Ro^!S^c Im J 
such JV^TT r '"«-'-^«°"«"^«« polyacrylates and polymethacrylates: high llecuTJweight priteins 
such as gelatin and albumin; and carboxylic acid functicnalized starches such as sterch glycolate. 

rnono;^!?"?^'" 'H^' amphlphllic are copolymers of a relatively hydrophilic and a relatively hydro- 

phobic monomer. Examples include acrylate and methacrylate copolymers. Exemplary commercial arades of such 
copo^mers include the EUDRAGITS. which are copolymers of methacrylates and ac^S 
fffft Preferred class of polymers comprises ionizable and neutral (or non-ionizable) cellulosic polymers with at 
L^h tZT'?".T ""'^'^ "'"^ ^ ^^'^ substitution of aneast 0 05 fo 

oS^Mo S f ?K nomenclature used herein, ether-llnked substltuents aWrSted 

^Zl ^? K Vf ""f T*'^ ^"^^'^ '° ^'"^^ «*^P'«' "ethylbenzote acid cellulose" has et^oxy 

benzoic acid substltuents. Analogously, ester-linked substituents are recited after -cellulose- as the carbo!Jlate for 

o^r ^ciotrr rr:^^d'" '^"^^^^ 

, " * P*"^" " -celluloae acetate phthalate" (CAP) refers to any of the 

f^^ fj'^'o^f polymer* that have acetate and phthalate substituents attached via ester linKages tea signfficLnt 
f cm 0 OS 1%T T ^ °' substitution of each suSuent ci, rZe 

from 0.05 to 2^9 as long as the other criteria of the polymer are met. "Degree of substitutton- refers to the avIJaoJ 

If all of the hydroxyls on the cellulose chain have been phthalate substituted, the phthalate degree of substitution is 3 
Also included within each polymer family type are cellulosic polymers that have additional substituents added in rela- 
tively small amounts that do not substantially alter the performance of the polymer 

tK^^.f i^'^j""*" comprise polymers in whch the parent cellulose polymer has been substituted at any 
h1 w h 3 9^o"Ps Present on each saccharide repeat unit with at least one relative^ hydrophobic substit 
^4 u * ' ^"'V ' w^w„«cu.y a.,y ouuomucfii uitti, II suDsuiuieo to a nign enough level or dearee 

include e her-linked alkyi groups such as methyl, ethyl, propyl, butyl, etc.; or ester-linked alkyi groups such as acetate 
propionate, butyrate. etc.; and ether- and/or ester-linked aryl groups such as phenyl, benzoate; or phenylate Hy- 
drophilic regions of the polymer can be either those portions that are relatively unsubstituted. since the unsubstituted 
hydroxyls are themselves relatively hydrophilic, or those regions that are substituted with hydrophilic substituents 
Hydrophilic substltuents include ether- or ester-linked nonionizable groups such as the hydroxy alkyi substituents hy- 
droxyethyl. hydroxypropyl. and the alkyi ether groups such as ethoxyethoxy or methoxyethoxy. Particularty preferred 
hydrophilic substituents are those that are ether- or ester-linked ionizable groups such as caiboxylic acids, thiocarbox- 
ylic acids, substituted phenoxy groups, amines, phosphates or sulfonates. 

[0231] One class of cellulosic polymers comprises neutral polymers, meaning that the polymers are substantial V 
non-ionizable in aqueous solutton. Such polymers contain non-ionizable substituents, which may be either ether-linked 
or ester-linked. Exemplary ether-llnked non-ionizable substituents Include: alkyi groups, such as methyl ethyl propyl 
butyl, etc.; hydroxy alkyi groups such as hydroxymethyl. hydroxyethyl. hydroxypropyl. etc.; and aryl groups such as 
phenyl. Exemplaryester-linked non-ionizable substltuents include: alkyi groups, such as acetate, propionate butyrate 
eta; and aryl groups such as phenylate. However, when aryl groups are included, the polymer may need to include a 
sufficient amount of a hydrophilte substituent so that the polymer has at least some water solubility at any physlologicallv 
relevant pH of from 1 to 8. f if j v r 

[0232] Exemplary non-ionizable cellulosk; polymers that may be used as the polymer include: hydroxypropyl methyl 
cellutose acetate, hydroxypropyl methyl cellulose, hydroxypropyl cellulose, methyl cellulose, hydroxyethyl methyl cel- 
lulose, hydroxyethyl celluh>se acetate, and hydroxyethyl ethyl cellulose. 

[0233J A prefen-ed set of non-ionizable cellulosk: polymers are those that are amphiphilte. Exemplary polymers in- 
clude hydroxypropyl methyl cellulose and hydroxypropyl cellulose acetate, where cellulosk: repeat units that have 
relatively high numbers of methyl or acetate substituents relath/e to the unsubstituted hydroxyt or hydroxypropyl sub- 
stituents constitute hydrophobks regions relath^e to other repeat units on the polymer 

[0234J A prefened class of cellulosic polymers comprises polymers that are at least partially ionizable at physiolog- 
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icaity relevant pH and include at least one ionizable substituent, which nnay be either ether-linked or ester-linked. 
Exemplary etheNinked ionizable substituents include: cartooxyfic adds, such as acetic acid, propionk: acid, benzoic 
acid, salicylic add. alkoxybenzoic acids such as ethoxybenzoic acid or propoxybenzoic add. the various isomers of 
alkoxyphthalic acid such as ethoxyphthalk: acid and ethoxyisophthalic add. the various isomers of alkoxynicotinic acid 

5 such as ethoxynicotink: acid, and the various Isomers of picotinic acid such as ethoxypicolinic acid, etc. ; thtocarisoxylic 
acids, such as thioacetic acid; substituted phenoxy groups, such as hydroxyphenoxy, etc.; amines, such as ami* 
noethoxy, dlethylaminoethoxy, trimethylaminoethoxy. etc; phosphates, such as phosphate ethoxy; and sulfonates, 
such as sulphonate ethoxy. Exemplary ester linked ionizable substituents indude: cariDOxylto adds, such as succinate, 
citrate, phthalate, terephthalate. tsophthaiate, trimetlitate, and the various isomers of pyridinedicarboxylic acid, etc.; 

10 thiocart3oxylic acids, such as thiosuccinate; substituted phenoxy groups, such as amino saiicytk: acid; amines, such 
as natural or synthetic amino acids, such as alanine or phenylalanine; phosphates, such as acetyl phosphate; and 
sulfonates, such as acetyl sulfonate. For aromatic-substituted polymers to also have the requisite aqueous solubility, 
it Is also desirable that sufficient hydrophilic groups such as hydroxypropyl or carboxylic ackd functional groups be 
attached to the polymer to render the polymer aqueous soluble at least at pH values where any ionizable groups are 

15 ionized. In some cases, the aromatk: substituent may itself be ionizable, such as phthalate or trimellitate substituents. 
[0235] Exemplary cetlulosic polymers that are at least partially ionized at physiologically relevant pHs include: hy- 
droxypropyl methyl cellulose acetate succinate, hydroxypropyl methyl cellulose succinate, hydroxypropyl cellulose ac- 
etate succinate, hydroxyethyl methyl cellulose succinate, hydroxyethyl cellulose acetate succinate, hydroxypropyl me- 
thyl cellulose phthalate, hydroxyethyl methyl cellulose acetate succinate, hydroxyethyl methyl cellulose acetate phtha- 

^ late, carboxyethyl cellulose, ethyl carisoxymethyl cellulose (also referred to as carboxymethyl ethyl cellulose), car- 
boxymethyl cellulose, cellulose acetate phthalate, methyl cellulose acetate phthalate, ethyl cellulose acetate phthalate, 
hydroxypropyl cellulose acetate phthalate, hydroxypropyl methyl cellulose acetate phthalate, hydroxypropyl cellulose 
acetate phthalate succinate, hydroxypropyl methyl cellulose acetate succinate phthalate, hydroxypropyl methyl cellu- 
lose succinate phthalate. cellulose propionate phthalate, hydroxypropyl cellulose butyrate phthalate, cellulose acetate 

S5 trimellitate, methyl cellulose acetate trimetlitate. ethyl cellulose acetate trimellitate, hydroxypropyl cellulose acetate 
trimellitate. hydroxypropyl methyl cellulose acetate trimellitate, hydroxypropyl cellulose acetate trimellitate succinate, 
cellulose propionate trimellitate. cellulose butyrate trimellitate. cellutose acetate terephthalate, cellulose acetate tso- 
phthaiate, cellulose acetate pyridinedk:arboxylate, salicylic acid cellulose acetate, hydroxypropyl salicylic acid cellulose 
acetate, ethylbenzok: acid celluksse acetate, hydroxypropyl ethytbenzoic ackj cellutose acetate, ethyl phthalic acid 

30 cellulose acetate, ethyl nicotinic acid cellulose acetate, and ethyl picollnic acid cellulose acetate. 

[0236] The inventors have found the following cellulosic polymers result in exceptional concentration enhancement: 
hydroxypropyl methyl cellulose acetate succinate (HPMCAS). such as the LF. LG. MF. MG. H F, and HG grades available 
from Shin-Etsu; cellulose acetate phthalate (CAP), such as the HF and CE grades available from Eastman Chemical; 
hydroxypropyl methyl cellulose phthalate (HPMCP), such as the NF grade available from Eastman Chemk:al. cellulose 

35 acetate trimellitate (CAT), available from Eastman Chemical; and hydroxypropyl methyl cellulose such as the E3 Prem- 
LV grade available from Dow. 

[0237] Another preferred class of polymers consists of neutralized acidk: polymers. By "neutralized acidk: polymer' 
is meant any acidic polymer for which a significant fraction of the "acidk: moieties" or "acidc substituents" have been 
"neutralized"; that is, exist in their deprotonated form. By "acidic polymer" is meant any polymer that possesses a 

40 significant number of acidic moieties. In general, a significant number of acidic moieties would be greater than or equal 
to aix>ut 0.1 milliequivalents of acidic moieties per gram of polymer. "Acidic moieties" include any functional groups 
that are sufficiently acidic that. In contact with or dissolved in water, can at least partially donate a hydrogen cation to 
water and thus increase the hydrogen-ion concentration. This definition includes any functional group or "substituent," 
as it is termed when the functional group is covalentty attached to a polymer, that has a pK^ of less than about 10. 

45 Exemplary classes of functional groups that are included in the above description include carboxylic acids, thiocarbox- 
ylc acids, phosphates, phenolk: groups, and sulfonates. Such functional groups may make up the primary structure 
of the polymer such as for polyacrylk: acid, but more generally are covalently atts^hed to the backbone of the parent 
polymer and thus tire temied "substituents." Neutralized addk: polymers are described in more detail in commonly 
assigned provisional patent applk^ation U.S. Serial No. 60/300.256 entitled "Pharmaceutical Compositions of Drugs 

50 and Neutralized Acidic Polymers" June 22, 2001 , the relevant disclosure of whch is incorporated by reference. 

[0238] While specifk: concentration -enhancing polymers have been discussed as being suitable for use in the mix- 
tures of the present inventran, blends of such concentration-enhancing polymers may also be suitable. Thus, the term 
"concentration-enhancing polymer* is intended to include blends of concentration-enhancing polymers in addition to 
a single species of concentration-enhancing polymer. 

55 

PREPARATION OF THE COMPOSITIONS 

[0239] The compositions of the present invention may be prepared by dry- or wet-mixing the solubility-improved drug 
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^o? n '=°"""»^3*'°"-f"»^fcing polymer or a blend of concentration enhancing polymers to fonr, the composi- 
,onJJ,x.ng processes include physical processing as well as wet-granulation and coatingprocesses 
n„^i« ^«^«'<^P'^'"«["g "methods include convective mixing, shear mixing, or diffusive mixing. Convective mixing 

SSf 1. tnT Tn*; °' ^" °' ^""^^^ ^'^^^ "^''^'"9 occurs when slip planes are fomied in the 

ZT^Vrf T "'"'^ "'"''"^ °' P°^"'°" ='"9'« P^'^'^^'es- These mixing processes 

S^uinmotfn equipment in batch or continuous mode. Tumbling mixers (e.g.. twin-shell) arecommonly used 

equipment for batch processing. Continuous mixing can be used to improve composition uniformity. 
n!z!^L^^l!"^ e'"P'oy«d «o Prepare the compositions of the present invention. Milling conditions are 

LthTr 'evel to fom, a dispersion of polymer and dmg. Conventional mixing and milling 

^^^^U^^'HT^*}'' ^« ~"°*"t««o"-e"hancing polymer may be included as part of or as an additive to the solu- 
bility- nnproved dmg form, the concentration-enhancing polymer being mixed with the drug when the solubility-improved 
^ ^J:,?IT't^\y:^'^^^^' ''^^ °' ^ hanoparticulate drug fomi, the concentration-enhancing pc.Vmer 
may be included wtth the drug In a dispeision media that Is subjected to a mechanical means to reduce the particle 
Size of the drug substance. In another example, the concentration-enhancing polymer can be added with the drug to 
a lipid or colloidal protein to form a softgel drug form. 

so 10243] "nadditiontothephysicalmixture8de5cribedabove,thecomposltlon80fthepresentinventtonmayconstitute 
any device or collection of devices that acconpiishes the objective of delivering to the use environment both the drug 
r^K*"*. concentration-enhancing polymer. For example, the composition may be in the fomi of a dosage form in 
Which the drug fomi and concentration-enhancing polymer occupy separate regions within the dosage form. Thus in 
the case of oral administration to a mammal, the dosage form may constitute a layered tablet wherein one or more 
ayers compnse the drug form and one or more other layers comprise the concentration-enhancing polymer. Altema- 
tively. the dbsage fomi may be a coated tablet wherein the tablet core comprises the drug form and the coating com- 
poses the concentration-enhancing polymer. In addition, the drug foim and the concentration-enhancing polymer may 
even be present in different dosage forms such as tablets or beads and may be administered simultaneously or sep- 
arately as long as both the drug form and concentration-enhancing polymer are administered in such a way that the 
dmg fomi and polymer can come into contact in the use environment. When the dmg fomi and the concentration- 

. " ' ' — -•••.J M# piciciauie luueiiver me conceniraiion-ennancina doI- 

ymer pnor to or at the same time as the drug. 

[02441 The amount of concentration-enhancing polymer relative to the amount of dmg form present In th e mixtu res 
of the present invention depends on the drug fomi and concentration-enhancing polymer and may vary widely from a 
drug-to-concentratlon-enhancing polymer weight ratio of about 0.01 to about 20. However, in most cases except when 
the drug dose Is quite low (e.g.. 25 mg or less) it is preferred that the drug-to-polymer ratio is greater than 0.05 and 
less than about 5.0 and often the enhancement in drug concentration or relative bioavailability is observed at drug-to- 
polymer ratios of 1 or less or for some dmgs even 0,2 or less. In cases when the drug dose is about 25 mg or less 
the drug-to-polymer weight ratio may be significantly less than 0.05. In general, regardless of the dose, enhancements 
in dmg concentration or relative bioavailability tend to increase with decreasing dmg-to-polymer weight ratio down to 
a value of about 0.75 to 0.10. However, due to the practical limits of Iceeping the total mass of a tablet, capsule or 
suspension low. It is often desirable to use a relatively high dmg-to-polymer ratio as long as satisfactory results are 
obtained. The maximum drugrconcentration-enhancing polymer ratio that yields satisfactory results varies from drug 
to dmg and is best determined by conduaing in vitro and/or in vivo dissolution tests described below. 

45 

CONCENTRATION ENHANCEMENT 

[0245] The concentration-enhancing polymer is present in a sufficient amount so as to improve the concentration of 
the drug in a use environment relative to a control composition. At a minimum, the compositions of the present invention 

so provide concentration-enhancement relative to a control comprising an equwalent quantity of the dmg in the same 
solubility-improved form as the composition but with no concentration-enhancing polymer. Thus, the concentration- 
enhancing polymer is present in a sufficient amount so that when the composition is administered to a use environment, 
the composition provides improved dmg concentration (as described more fully below) relative to a control consisting 
of an equivalent amount of dmg in the same solubility-improved form, but with no concentration-enhancing polymer 

55 present. 

[0246] The presence of the concentration-enhancing polymer increases the time required for the drug concentration 
to fall to equilibrium. In fact, when compositions of the invention are administered to a use environment such as the 
Gl tract where dissolved drug is absortaed from the Gl fluids, much or all of the drug may be absorbed prior to the drug 
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being substantially converted to its lowest solubility fonn. Typical enhancements of dissolved drug concentration over 
equilibrium drug concentration may be on the order of 1 .25-fold to 20-fold, and in some cases 20-fold to 100-fold. For 
example, where the control provides an eauilibrium concentration of 1 mg/inL and the composition provides a maximum 
drug concentration of 1 .25 mg/mL, the composition provides a 1 .25-fold enhancement. 
5 [02471 It is believed the concentration-enhancing polymers act to slow the rate of precipitation or crystallization of 
the drug after the drug is initially dissolved. As mentioned previously, because conversion of dissolved drug to a lower 
solubility form than that of the original solubility-improved fomn can occur rapidly relative to dissolution, the presence 
of the polymer may allow a much highertotal dissolved drug concentration than is possible in its absence. The presence 
of the concentration-enhancing polymer(s) thus allows the initially increased or enhanced concentration provided by 
10 the drug fonn to be at least partially maintained for at least a few minutes and, in some cases, for many hours. 

[0248] The concentration-enhancing polymers of the present invention provide enhanced concentration of the drug 
in a use environment exceeding the equilibrium concentration for a longer period of time than a control composition 
comprising an equivalent quantity of the drug form when subjected to a dissolution test That is. even though the control 
composition may provide an enhanced concentration of drug in the use environment that exceeds the equilibrium 
15 concentration, the control does so for a shorter period of time than the compositions of the present invention which 
contain a concentration-enhancing polymer. Preferably, a composition of the present invention provides an enhanced 
drug concentration that exceeds the equilibrium concentration for a period of at least 15 minutes, preferably a period 
of at least 30 minutes, preferably a period of at least 60 minutes, and even more preferably a period of at least 90 
minutes longer than does the drug concentration provided by a control composition that does not contain the concen- 

^ tration-enhancing polymer. 

[0249] As used herein, the term "concentration of drug* in solution or in a use environment refers to drug that may 
be dissolved In the form of solvated monomeric molecules, so called *f ree drug." or any other drug-containing submicron 
structure, assembly, aggregate, colloid, or micelle. As used herein, a "use environment" can be either the in vivo en- 
vironment of the Ql tract, subdemnaJ, intranasal, buccal, intrathecal, ocular, intraaural, subcutaneous spaces, vaginal 
tract, arterial and venous blood vessels, pulmonary tract or Intramuscular tissue of an animal, such as a mammal and 
particularly a human, or the in vitro environment of a test solution, such as phosphate buffered saline (PBS) or a Model 
Fasted Duodenal (MFD) solution. An appropriate PBS solution is an aqueous solution comprising 20 mM sodium a 
phosphate, 47 mM potassium phosphate, 87 mM NaCI and 0.2 mM KCI, adjusted to pH 6.5. An appropriate MFD 
solution is the same PBS solution wherein additionally is present 7.3 mM sodium taurochoiic acid and 1.4 mM of 

30 1-palmitoyl-2-oleyl-sn-glycero-3-phosphochoiine. 

[0250] A composition of the invention can be tested in vivo or. more conveniently, in vitro to ascertain whether it is 
within the scope of the invention. A composition can be dissolution-tested by adding it to a PBS or an MFD solution 
and agitating to promote dissolution. For example, a composition or a method for administration of drug that meets at 
least one or more of the concentration criteria in either PBS or MFD or meets one or more of the concentration or 

35 bioavailability criteria when dosed orally to the Gl tract of an animal, including a mammal such as a human, is a com- 
position or method of this Invention. 

[0251] In one aspect, the compositions of the present invention comprising a drug in a solubility-improved form com- 
bined with a concentration-enhancing polymer provide a maximum concentration of the drug in a use environment that 
is at least 1 .25-fold the maximum concentration of drug in the use environment provided by a control composition 

40 comprising an equivalent amount of the drug form but without concentration-enhancing polymer present. The conven- 
tionai or control composition is the drug form alone or combined with a weight of Inert diluent equivalent to the weight 
of concentration-enhancing polymer in the inventive composition. Preferably, the maximum concentration of drug 
achieved with the composition of the present invention is at least 2-fold and more preferably at least 3-fold the maximum 
concentration provided by the control. 

45 [0252] In making such comparisons using this dissolution test or any of the dissolution tests or bioavailability tests 
described below. It Is Important that the total amount of drug form dosed be sufficiently high that meaningful comparisons 
can be made. Specifically, both the compositions of this invention and the control compositions must be dosed at a 
level at least 2-fold and preferably at 4-fold, and more preferably at least 10-fold, the maximum drug concentration 
achieved by the control composition. 

so [0253] Attematively, the compositions of the present invention provide a dissolution AUG for any period of at least 
90 minutes between the time of introduction into the use environment and about 270 minutes following introduction to 
the use environment that is at least 1 .25-fbld that of a dissolution AUG provided by a control composition comprising 
an equivalent quantity of drug form but not containing the concentration-enhancing polymer. Dissolution AUG is the 
integration of a plot of the drug concentration versus time over a specified time period. For purposes of determining 

55 whether a composition or method is part of this invention, the dissolution AUG is calculated over a time period of at 
least 90 minutes. The time period may be chosen for any time period between the time of introduction into the use 
environment (time=0) and about 270 minutes following introduction into the use environment. Thus, among the many 
acceptable time periods are included, for example, (1) from the time of introduction into the use environment to 90 
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7TZltT!l?nlTn''TT '.'^ ""^ environment: (2) fmm the time of introduction into the use environment to 
180 minutes following introduction into the use environment: and (3) from go minutes feiinwinn intmrtn^ ^T f J 
use environment to 180 minutes following introduction into the usi l!:Z.1S:^^A^^S^r, o meS s part of 

oBc »^ T ^ '^'"^ concentration versus time after dissolving the drug composition in for examole 

PBS or MFD solution. Measurement of the AUG in vivo, where the use environment is for exarnple ^e attract fs 
more complK^ated. This requires sampling the Gl fluid as a function ol time and thus is less preferred thaJ teTviZ 
dissolution test or the in vivo relative bioavailability test. preiwrwj man tne in vitro 

S^J?dn!n ^n^'.l^"'^'! ^'"POSition Comprising the mixture provides enhanced relative bioavailability 

test mf th^HlTn f H fT*'*"'""* °' "Sing one of the iTvZ 

Sl^oti^^t *° fl' ^^"^ °' ^ Bioavailability of drugs in he 

compositions or methods of the present invention can be tested in vivo In animals, such as mamrnals and humans 
using conventonal methods (or making such a detem,ination. A convenient measure of in vivo bi^vLaWlityT the 
relativeb.oava,lab.lity."defined as the ratio Of the plasma or serum AUG determined fromaplot of thepll^^^^^^ 
^.T^ur l ""^""'^ composition or method of the present invention to the plasma or 

swum AUG of a control composition or method that is free of the concentration-enhancing polymer. 
[M551 A composition of the present Invention achieves a relative bioavailability that Is at least 1 .25 relative to the 
above-mentioned control. PreferabV. the relative bioavailability provided by the composition of the present Invention 

[02561 Composmons or methods of the invention pass either one or moio in vitn> dissolution tests or the in vivo 
relative bioavailability test or both in vitm and in vivo tests. 

(a»71 The concentration of dissolved drug in a dissolution test is typically measured by sampling the test medium 
and analyzing for the dissolved drug concentration. To avoid relatively large dmg particulates whteh would give an 
erroneous detennination, the test solution is either filtered or centrifuged. 'Oissoh^ed drug- is typ»aily taken as that 
matenai that ei*er passes a 0.4S ^m syringe filter or altematively the material that rWnalne in the supernatant following 
centnfugation. Filtration can be conducted using a 13 mm. 0.45 urn polyvinylidne difluoride syringe filter sold by ScU 
entiflcResoureesunder*et.ademarkTITAN®.Centrtfugati^ 

tube by centrifuging at about 13,000 G for about 60 seconds, aher similar filtration or centrifugation methods can be 
employed and useful results obtained. For example, using other types of mteroflltere may yieW values somewhat higher 
or lower (±1 0-40%) than that obtained with the filter specified above but wiil still allow identification of preferred com- 
positions. It will be appreciated by one of ordinary skill that this definition of 'dissolved drug" encompasses not onlv 
monjomeric solvated dmg molecules but also a wkte range of species such as polymer drug assemblies that have 
3u«..^cror. di„.er»ior,a suuri as drug aggregates, aggregates of mixtures of polymer and drug, micelles, polymeric 
micelles, colloidal particles, polymer/drug complexes, and other such drug^ontaining species that are present in the 
35 filtrate or supernatant In the specified dissolution test. k i >■ me 

[025a] While not wishing to be bound by a particular theory, it is believed that while the concentratton-enhancing 
polymer(s) of the present invention may to some extent solubilize Insoluble drugs (that is, to increase the equilibrium 
concentration of free dmg). the concentration-enhancing polymers also act to slow the rate of precipitation or crystal- 
lization of the dmg after the dmg is initially dissohred. The presence of the concentration-enhancing polymer(s) thus 
altows the initially increased or enhanced concentration provided by the dmg form to be at least partially maintained 
tor at least a few minutes and. In some cases, for many hours. In addition, in cases where dissolutton of the dmg Is 
slow and precipitation of the dmg, in the absence of the concentration-enhancing polymer, is fast, the presence of the 
concentration-enhancing polymer may result in the maximum concentration of dmg obsenred being substantially higher 
than that observed in the absence of the concentratton-enhancing polymer. 

[0259] One possible mechanism for improving the drug concentration Involves the association of the concentration- 
enhancing polymer and dissohred dmg to forni "polymer/drng assemblies." Such assemblies may constitute various 
forms, including polymeric micelles, high-energy polymer-dmg aggregates ranging in size from a few nanometers to 
5000 nanometers, polymer-stabilized dmg colloids or polymer/dmg complexes. An alternative view is that as dissolved 
dmg begins to precipitate or crystallize from solution (e.g., as nudeation begins) the polymer adsorbs to these drug 
aggregates or nuclei, preventing, or at least retarding, the nucleation or crystal-growth process. In any case, the pres- 
ence of the polymer serves to enhance the amount of dmg that is dissolved or at least available for absorption. Drug 
present In the various dmg/polymer assemblies listed above is apparently quite labile and may contribute to the drug 
absoqation process. 

[0260] In another aspect of the Invention, the concentration-enhancing polymer is present in a suffteient amount so 
that the composition provides a relative bioavailability that is at least 1.25 relative to the same control composition 
mentioned above. 

[0261] In another aspect of the invention, a method is provided for co-administering (1) a dmg form and (2) a con- 
centration-enhancing polymer. The concentration-enhancing polymer is co-administered in a sufficient amount so that 
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there is provided in the uso environment a maximum concentration of the drug that is at least 1 .25-fold that of the 
maximum concentration provided by the drug foon in the use envlronnnent of the patient without the polymer present, 
[0262] In another aspect of the invention, a method is provided for co-administering (1) the drug torn and (2) a 
concentration-enhancing polymer. The concentration-enhancing polymer is co-administered in a sufficient amount so 
s that there is provided In the use environment a dissolution area under the concentration-versus-time curve (AUG) for 
any period of at least 90 minutes between the time of introduction into the use environment and about 270 minutes 
following introduction to the use environment that is at least 1 .25-fold the corresponding area under the curve provided 
by the same control composition mentioned above. 

[0263] In another aspect of the invention, a method is provided for co-administering (1) the drug form, and (2) a 
10 concentration-enhancing polymer. The concentration-enhancing polymer is co-administered in a sufficient amount so 
that there is provided a relative bioavailability that Is at least 1 .25-fold relative to the same control composition mentioned 
above. 

EXCIPIENTS AND DOSAGE FORMS 

15 

[0264] Although the key ingredients present in the compositions of the present invention are simply the drug form 
and the concentration-enhancing polymer(s). the inclusion of other exclpients in the composition may be useful. These 
excipients may be utilized with the drug form/concentration-enhancing polymer mixture In order to fomiulate the mixture 
into tablets, capsules, suspensions, powders for suspension, creams, transdermal patches, depots, and the like. Drug 
^ and concentration-enhancing polymer can be added to other dosage fomi ingredients In essentially any manner that 
does not substantially alter the drug fcmfi. In additk^n, as described above, the drug fonm and the concentration>en- 
hancing polymer may be mixed with excipients separately to fomi different beads, or layers, or coatings, or cores or 
even separate dosage forms. 

[0265] One very useful dass of excipients is surfactants. Suitable surfactants include fatty acid and aikyi sulfonates; 

S5 commercial surfactants such as benzethanium chloride (HYAMINE® 1 622, available from Lonza. inc., Fairiawn, N.J.); 
DOCUSATE SODIUM (available from Malllnckrodt Spec. Chem., St. Louis, MO); polyoxyethylene sorbitan fatty acid 
esters (TWEEN(9. available from ICI Americas Inc., Wilmington, OE); LIPOSORB® P-20 (available from LIpochem 
Inc., Patterson NJ); CAPMUL® POE-0 (available from Abitec Corp., Janesville, WI), and natural surfactants such as 
sodium taurocholc acid. 1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine. lecithin, and other phospholipids and mo- 

^ no- and digiycerides. Such materials can advantageously be employed to increase the rate of dissolution by facilitating 
wetting, thereby increasing the maximum dissolved concentration, and also to inhibit crystallization or precipitation of 
drug by interacting with the dissolved drug by mechanisms such as complexation, formation of inclusion complexes, 
or fomiation of micelles. These surfactants may comprise up to 5 wt% of the composition. 

[0266] The addition of pH modifiers such as acids, bases, or buffers may also be beneficial, retarding the dissolution 
3s of the composition (e.g., acids such as citric add or succinc acid when the polymer is anionic) or, alternatively, en- 
hancing the rate of dissolution of the composition (e.y.. bases such as sodium acetate or amines when the polymer is 
anionic). 

[0267] Conventional matrix materials, complexing agents, solubilizers, fillers, disintegrating agents (disintegrants), 
or binders may also be added as part of the composition itself or added by granulation via wet or mechanical or other 

40 means. These materials may comprise up to 90 wt% of the composition. 

[0268] Examples of matrix materials, fillers, or diluents include lactose, mannitol, xylitol, dextrose, sucrose, sorbitol, 
compressible sugar, microcrystaliine cellulose, powdered cellulose, starch, pregelatinlzed starch, dextrates. dextran, 
dextrin, maltodextrin, calcium cartonate, dibask: cak:ium phosphate, tribasic catotum phosphate, calcium sulfate, mag- 
nesium carbonate, magnesium oxide, poloxamers such as polyethylene polypropylene oxide, and hydroxypropyl me- 

4^ thyl cellulose. 

[0269] Examples of disintegrants include sodium starch glycolate, sodium cartoxymethyl cellulose, caelum car- 
boxymethyl celluk)se. croscanmeilose sodium, crospovidone, methyl cellulose, microcrystaliine cellulose, powdered 
cellulose, starch, pregelatinlzed starch, and sodium alginate. 

[0270] Examples of tablet binders include acacia, alginic acid, carbomer, carboxymethyl cellulose sodium, dextrin, 
so ethylcellutose, gelatin, guar gum, hydrogenated vegetable oil, hydroxyethyl cellulose, hydroxypropyl cellulose, hydrox- 
ypropyl methyl cellulose, methyl cellulose, liquid glucose, maltodextrin, potymethacrylates, povidone, pregelatinlzed 
starch, sodium alginate, starch, sucrose, tragacanth, and zein. 

[0271] Examples of lubricants include cak:ium stearate. glyceryl monostearate, glyceryl palmitostearate, hydrogen- 
ated vegetable oil, light mineral oil, magnesium stearate. mineral oil, polyethylene glycol, sodium benzoate, sodium 
55 lauryi sulfate, sodium stearyl fumarate, stearic ackj, talc, and zinc stearate. 
[0272] Examples of glidants include silicon dioxide, talc, and comstarch. 

[0273] Other conventional fonm excipients may be employed in the compositions of this invention, including those 
excipients well-known in the art. Generally, excipients such as pigments, lubricants, flavorants. and so forth may be 
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used for customary purposes and in typical amounts wtttiout adversely affaetlnq the orooerties of »ho ^«™o„«it 
These excipients may be utilized in order to fom,ulate the composition into tabletl c^Cr^rns^nT'ooS^ 
for suspension, creams, transdemial patches, and the like. capsuies. suspensions, powders 

SVrJLa^ dTn« fric f ""^^ ^ "^"^^ "^"^ administration of drugs. 

Exemplary dosage forms are powders or granules that may be taken orally either dry or reconstituted by addition of 

mav Ll^-^rn" "^'"^ °' '^^"'^^^ muttipartteulates; and prCus aod i 

Tsage 3 ^ °' granulated with the compositions of this invention to form a material suitable for the above 

[0275J In some cases, the overall dosage form or particles, granules or beads that make up the dosage form mav 

urth\"rJnrf.lT"" *'!r l P^^*""'*^ ^'^"^ «° ^^^^^ retard diss^uZ 

untH the dosage fomi leaves the stomach. Exemplary entericcoating materials include HPMCAS CAP HPMCP CAT 
c^rboxylic acid-functionalized polymethacrylates, and cartooxylto acid-functionataed polyacrylate 

fJJ! L?"'''°*^'°"M*'! ""^^ administered in a controlled release dosage fomi. In one such dosage 

S^Tlv I ^^f. °" of the drug form and concentration-enhancing polymer is Incorporated into an erodible polymeric 
matrix device. By an erodible matrix is meant aqueous-erodible or water-swellable or aqueous-soluble in the sense of 
being either erodible or swellable or dissolvable in pure water or requiring the presence of an add or base to ionize 
the polymeric matrix sufficiently to cause erosion or dissolution. When contacted with the aqueous environment of use 
the erodible polymeric matrix imbibes water and fomis an aqueous-swollen gel or "matrix" that entraps the mixture of 
drug form and concentraOon-enhancing polymer. The aqueous-swollen matrix gradually erodes, swells disintearates 
?n,J^° environment of use. thereby controlling the release of the dmg mixture to the environment of use 

eSle mS dS «""P«««0"« °* ^e present invention may be a<*nini8tered by or incorporated into a non- 

[02781 Alternatively, the invention may be delivered using a coated osmotic controlled release dosage form This 
dosage form has two components: (a) the core which contains an osmotic agent and the dmg form and the concen- 
tration-enhancing polymer either mixed or in separate regions of the core; and (b) a non-dissolving and non-eroding 
coating sun-ounding the core, the coating controlling the influx of water to the core from an aqueous environment of 
use so as to cause dnjg release by extrusion of some orall of the core to tiu> environment of use. The osmotic agent 
contained in the core of this device may be an aqueous-swellabie hydiophilic polymer, osmogen. or osmagent. The 
coating is preferably polymenc. aqueous-pemieabie. and has at least one delivery port. 
30 [02791 Alternatively, the invention may be delivered via a coated hydrogel controlled release dosage form having 
three components: (a) a composition containing the dma forni. (b) a water-sweiiahie ^r«,~5eiH«« wh««i» .h^ 
swellable composition is in a separate region within a core fomied by the drugK»ntaining comjM'sition and the water- 
swellable composition, and (c) a coating around the core that is water-permeable, water-insoluble, and has a least one 
delrvery port therethrough. In use. the core imbibes water through the coating, swelling the water-swellable composition 
and increasing the pressure within the core, and fluidizing the drug-containing composition. Because the coating re- 
mains intact, the drug-containing composition is extruded out of the delivery port into an environment of use The 
concentration-enhancing polymer may be delivered in a separate dosage form, may be included in ttie drug-containing 
composition or may constitute all or part of a coating applied to ttie dosage fomi. 

[0280] AltemativeV. the compositions of the present invention may be co-administered, meaning ttiat the dmg form 
can be administered separately from, but wittiin the same general timeframe as. ttie concentration-enhancing polymer 
Thus, a dmg fomi can. for exvnple, be administered in its own dosage form whk:h is taken at approximately the same 
time as the concentt-ation-enhancing polymer which is in a separate dosage form. If administered separately it is 
generally prefen-ed to administer both the drug fomi and the concentration-enhancing polymer within 60 minutes of 
each other, so that the two are present together in the environment of use. When not administered simultaneously the 
concentration-enhancing polymer is preferably administered prior to the dmg fonrt. 

[0281 ] In addition to the above additives or exc^iients. use of any conventional materials and procedures for prep- 
aration of suitable dosage fonns using the compositkins of this invention known by those skilled in the art are potentially 
useful. 

[0282] Other features and embodiments of the invention will become apparent from ttie following examples which 
are given for illustration of the invention rather than for limiting its intended scope. 

EXAMPLE 1 



35 
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[0283] A pharmaceutical composition comprising Danazol, a surface modifier (polyvinylpyrrolidone (PVP)), and a 
concentration-enhancing polymer is manufactured by the following steps. 

[0284] Danazol (which can be purchased in a micronized fomi from Starting Dmg Inc.) is added to a solutton of PVP 
(which can be purchased from GAP) and water. The solution is rolled for about a week to create a homogeneous 
mixture. This mixture is then milled in a mill-grinding chamber (such as a DYNO-IWILL, Model KDL, manufactured by 
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Willy A. Bachoffen AG Maschinenfabrik) with silica glass spheres. Milling will continue until the average particle size 
Is less than about 400 nm. Partlcie size can be measured by using a DuPont sedimentation field flow factionator A 
concentration-enhancing polymer is added to the milled mixture in an amount effective to achieve concentration en- 
hancement A suitable concentration-enhancing polymer is the MF grade of hydroxypropyl methyl cellulose acetate 
5 succinate (HPMCAS-MF, available from Shin Etsu). The concentration of drug in solution of the milled pharmaceutical 
composition can be measured as outlined supra. This can be compared to a control composition manufactured iden- 
tically as above without the concentration-enhancing polymer 

EXAMPLE 2 

10 

[0285] A 600 ml cylindrical glass vessel is filled approximately halfway with zirconium oxide grinding spheres with 
diameters in the range of about 0.85-1 .18 mm (Zircoa, inc.). Then, about 10.8 g of micronized Danazol. about 3.24 g 
of PVP and about 201 .96 g water are added to the glass vessel. The glass vessel is rotated horizontally about its axis 
at 57% of the 'critical speed." The critical speed is defined as the rotational speed of the grinding vessel when centri- 
15 fuging of the grinding media occurs. At this speed the centrifugal force acting on the grinding spheres presses and 
holds them firmly against the inner wall of the vessel. Conditions that lead to unwanted centrifuglng can be computed 
from simple physical principles. 

[0286] After about 5 days of ball milling, the slurry Is separated from the grinding media through a screen and eval- 
uated for particle size with the sedimentation field now fractionator. The number average particle diameter should be 
^ less than about 400 nm, preferably less than about 1 00 nm, A concentration-enhancing polymer is then added in an 
amount effective to achieve concentration enhancement Suitable concentration -enhancing polymers include IHPM- 
CAS, CAT, CAP, IHPMCP and HPMC. Testing is then conducted as in Example 1 using a control that does not have 
the concentration-enhancing polymer. 

25 EXAMPLE 3 

[0287] A cylindrical glass vessel having a diameter of 2.75 inches (7.0 cm) with a volume of 400 ml is charged with 
212 ml of unleaded glass grinding media. Then, about 30.4 g of micronized Danazol, about 9.12 g of PVP. and about 
1 1 2.48 g of high purity water Is added to the vessel. The vessel is rotated horizontally on its axis at a controlled rotational 

30 speed of about 80.4 revolutions per minute (50% of critical speed) for about 5 days. The slurry is Immediatety separated 
from the grinding media and evaluated for particle size and grinding media attrition using inductively coupled plasma 
emissions (ICP). The particle size measured with a sedimentation field flow fractionator should yield a number average 
diameter of less than 400 nm, but preferably between about 110 nm and 180 nm. A concentration-enhancing polymer 
is then added in an amount effective to achieve concentration enhancement. Suitable concentration-enhancing poiy- 

35 mers include HPMCAS, CAT, CAP, HPMCP and HPMC. Testing Is then conducted as in Example 1 using a control that 
does not have the concentration-enhancing polymer. 

EXAMPLE 4 

40 [0288] To a 3 gallon porcelain jar, about 61 00 ml of unleaded glass spheres with diameter of between 0.85-1 . 1 8 mm 
are added. Then, about 1000 g of micronized Danazol, about 300 g of PVP, and about 3700 g high purity water are 
added. The vessel is rolled about 5 days at a rotational speed of 39.5 revolutions per minute (50% critical speed). The 
liquid slurry is separated from the grinding media with a screen and used to prepare solid oral doses. Average particle 
size should be less than 400 nm, but more preferably, it should be between 135- 225 nm. A concentration-enhancing 

45 polymer Is then added In an amount effective to achieve concentration enhancement. Suitable concentration-enhancing 
polymers Include HPMCAS, CAT. CAP, HPMCP and HPMC. Testing Is then conducted as in Example 1 using a control 
that does not have the concentration-enhancing polymer. 

EXAMPLE 5 

50 

[0289] A media mill equipped with a 50 ml grinding chamber ("Mini" Motormill manufactured by Eiger Machinery Inc.) 
can be used to manufacture nanoparticulate form of a daig. About 27 g of PVP can be dissolved in about 1 83 g of 
water and agitated in a steel vessel with a 50 mm "Cowles" type blade until the solution is dear and free of undissolved 
PVP polymer The rotational speed of the mixer should be maintained at 5000 RPM. About 90 g of micronized Danazol 
55 is slowly added to this blend with the same mixing for 30 min. Then, about 200 cc of this mix is added to a holding tank 
of a media mill and recirculated. The mill should contain about 42.5 ml of unleaded glass beads (Glens Milts) having 
diameters ranging between 0.75 mm and 1 .0 mm. The final average particle size should be less than about 400 nm, 
preferably between about 80 nm and 1 65 nm. A concentration-enhancing polymer is then added in an amount effective 
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S^p'^.hTcuTt *"^f Suitableconcantration-enhancjng polyniers include HPMCAS, CAT CAP HP 

EXAMPLE 6 

[0290] A nanoparticulate form of a steroid, 5a.17a,-r-(methylsulfonyl)-1'H.pregn-20-yno-r3 a-cl-ovrazoM 7 oi n.n 
be prepared by ball millir,g with zirconium oxide grinding beads. The steroid' ca'n be pTepired InTe a^^^^^^ 
surface modrfier and a post addition of Lecithin and a sonication step if required to stabilize and prevent aS^^^^^ 
and rapid sedimentation . A slurry of about 5 g of unmilled coarse grains of a steroid is mixed with a^out 95 a ^^^^^ 
7 1 8 mm tK°.? ' T $r'.fJ--'-<=tured by Zircoa Ina) having diameters rang^fS^^^^^^^^^^ 
1^18 mrn. The slurry .sthen ballmilleda^ 

media through a screen. About one gram of this unstabillzed slurry is added to 1 0 g of an aqueous solut^n of L^'h.n 
(1% Centrolex -P- by weight in high purity water. Lecithin manufactured by Central Soya Company. Ir^L ) and m xed 
by vigorous shaking, followed by a sonk:ation step for 20 seconds using an ultrasonc horn (Model 4 ^ansonX^^^ 

shoL bTlL E '^""^ ^^"'"9=^>- ^"""9 '^-^^^ Sartfcle sLe 

iSnlnfr!^^^^^ A concentration-enhancIng polymer is then added In an amount effective to achieve 

concentration enhancement. Suitable concentratlon-enhandng polymers include HPMCAS, CAT CAP HPMCP and 
^ po^Jmer ^ conducted as in Example 1 using a control that does not have the concentration-enhancing 

EXAMPLE 7 

[0291 J Example 6 can be repeated except that the Lecithin is replaced with the non-ionic surfactant Triton X-200 
(manufactured by Rohm and Haas). 

EXAMPLE 8 

30 Ko^Si Co)^^^"" ^ '^^^^ ^^^^ '^^^"^ ^""^ ^""^'^ (available from Eastman 

EXAMPLE 9 

^ M?f?L DuP^SuncT Lecithin is replaced with sodium lauiyl sulfate (available as Duponol 

EXAMPLE 10 



40 
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[02941 Example 6 can be repeated except that the Lecithin is replaced with sodium bis(1 -ethylhexyl)sulfosuccinate. 
EXAMPLE 11 

[02951 Example 6 can be repeated except that the Lecithin is replaced with Pluronic F68. a block copolymer of 
polyethylene oxide and polypropyteneoxide (available from BASF Corp.). 

EXAMPLE 12 



can 



[02961 A nanoparticulate fomi of thesteroid. 5a,17a.-1'-(methylsulfonyl)-rH-pregn-20-yno-[3.2-c]i3yrazol-1 7-ol, 
be prepared by ball milling with zirconium oxide grinding media. About 70 cc of Zircoa is added to a 115 cc vessel 
folkDwed by about 2.5 g of a unmilled tabular crystal steroid purchased from Steriing Drug Inc. atong with about 0.75 
g of Pluronic F68 (BASF) and about 46.75 g high purity water The resulting mixture is ball milted at 50% of the critical 
rotational speed. The mixture is then separated from the grinding media. Parttele size is then measured to ensure an 
average particle size of leea than about 400 nm. A concentration-enhancing polymer is then added in an amount 
effective to achieve concentration enhancement. Suitable concentration-enhancing polymers include hydroxypropyl 
methyl cellulose acetate succinate (HPMCAS). cellulose acetate trimellitate (CAT), cellutose acetate phthalate (CAP) 
hydroxypropyl methyl cellulose phthalate (HPMCP). and hydroxypropyl methyl cellulose (HPMC). Testing is then con- 
ducted as in Example 1 using a control that does not have the concentration-enhancing polymer 
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EXAMPLE 13 

[0297] Example 12 can be repeated except that Pluronic F68 is replaced with Centrolex® P (a lecithin derivative). 
5 EXAMPLE 14 

[0298] 1st stage: 10 g of crcspovidone (Kollldon C1 , BASF) Is swollen by slow addition of 20 ml of a 100 mg/ml 
solution of griseofulvin In dimethylformamide, mixing the powder continuously in a mortar. The powder swollen in this 
manner is then placed in an oven under vacuum at a temperature of lOCC for about 12 hours or until completely dried. 
10 [0299] 2nd stage: 2 g of the product obtained in the first stage Is disintegrated through a sieve (14 mesh) and then 
placed in a hemnetically sealed container at ambient temperature, saturated with methylenechloride vapor from a re- 
ceptacle filled with this solvent and placed in the container. After about 24 hours the powder treated in this manner is 
dried for about 1 hour at 30^*0 in an oven under vacuum, sieved through a 14 mesh sieve and mixed for 1 0 minutes. 
[0300] A concentration-enhancing polymer is then added in an amount effective to achieve concentration enhance- 
rs ment A suitable concentration-enhancing polymer is the MF grade of hydroxypropyl methyl cellulose acetate succinate 
(HPMCAS-MF, available from Shin Etsu). The concentration of dmg in a use environment from the resultant pharma- 
ceutlcal composition can be nneasured as outlined supra. This can be compared to a control composition manufactured 
Identically as above without the concentration-enhancing polymer. 

20 EXAMPLE 15 

[0301] 1st stage: 10 g of crcspovidone (Knollidon CI, BASF) is swollen by slow addition of 2 ml of a 100 mg/ml 
solution of griseofulvin in dimethylfonmamide. mixing the powder continuously in a mortar. The powder swollen in this 
manner is then placed in an oven under vacuum at a temperature of 1 0O'^C for about 12 hours or until completely dried. 
25 [0302] 2nd stage: 2 g of the powder obtained in the first stage is placed in a drier at ambient temperature and under 
an internal humidity of 90-92% obtained by an aqueous solution of suitable salts placed at the base of the same drier 
below the perforated floor on which the powder to be treated Is placed. After about 24 hours the powder treated in this 
manner is dried for about 1 hour at 80"C in an oven under vacuum, sieved through a 14 mesh sieve and mixed for 10 
minutes. 

30 [0303] A concentration-enhancing polymer is then added in an amount effective to achieve concentration enhance- 
ment Suitable concentration-enhancing polymers include hydroxypropyl methyl cellulose acetate succinate (HPM- 
CAS), cellulose acetate trimellitate (CAT), cellulose acetate phthalate (CAP), hydroxypropyl methyl cellulose phthalate 
(HPMCP), and hydroxypropyl methyl cellulose (HPMC). The concentration of drug in a use environment from the 
resultant pharmaceutical composition can be measured as outlined supra. This can be compared to a control compo- 

35 sition manufactured identically as above without the concentration-enhancing polymer. 

EXAMPLE 16 

[0304] 1st stage: 10 g of crcspovidone (Kollidon CI . BASF) Is swollen by slow addition of 20 ml of a 100 mg/ml 
^ solution of griseofulvin in dimethylformamide. mixing the powder continuously in a mortar. The powder swollen in this 
manner is then placed in an oven under vacuum at a temperature of 1 00**C for about 12 hours or until completely dried. 
[0305] 2nd stage: 1 g of the powder obtained in the first stage is wetted with 1 mi of demineraiized water in a mortar, 
mixing the powder slowly for about 1 *5 hours. The swollen powder is dried for about 1 hour at SO^'C in an oven under 
vacuum. It is then disintegrated through a 14 mesh sieve and mixed for 10 minutes. 
45 [0306] A concentration-enhancing polymer Is then added In an amount effective to achieve concentration enhance- 
ment Suitable concentration-enhancing polymers Include HPMCAS. CAT, CAP, HPMCP and HPMC. The concentration 
of drug in a use environment from the resultant phamriaceutical composition can be measured as outiined supra. This 
can be compared to a control composition manufactured identically as above without the concentration -enhancing 
polymer. 

50 

EXAMPLE 17 

[0307] 1st stage: 500 g of crcspovidone is swollen with 1000 ml of a 100 mg/ml solution of griseofulvin in dimethyl- 
fonnamide. this solution being added to the crcspovidone kept mixing In a high-speed granulator The swollen powder 
55 is then dried in an oven under vacuum at lOO'^C for about 12 hours and then disintegrated through a 14 mesh sieve 
and mixed for 1 0 minutes. 

[0308] 2nd stage: 1 00 g of the powder obtained in the first stage is suspended in a air-operated f luidized bed (GLATT) 
provided with a spraying apparatus (WURSTER) and sprayed with 200 ml of demineraiized water in one hour. They 
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are then dried white remaining suspended in the fluidized bed by the flow of hot air Tho ««^^ • 

Tola!l!''T'' ''''''' through a 14 mesh sieve and'mi^iTor lo riinute^' '^"'"^ " ^" 

IU3091 A concentratron-enhancing polymer is then added in an amount effective to achieve r«noont«ti^ u 

ment Suitableconcentratlon.enhancingpolymers.includeHPMCAS CAT HP^^^^^^ 

l';"e' corner T'"^'^ T ^^^"'^^"^ P^an^aceutlca, comp';tL'^^^^^^^^ 

polym^^^^^^ " ''''''' manufactured idemK:al^ as above without the concentSronir^^^^^^ 



polymer. 
EXAIVIPLE 18 



55 



!.°ndl?lacuir(RO?o^^^^ HT' T ' 3 ^I'^o^POvidone. One g of this mixtu« is placed in a roX.ry f.asK 

ThHe Ic^dS- fllS^^^ N2 atmosphere (after evacuating the residual air) for 20 minutes under rotation 

wniie Keeping the flask immersed in a si icone oi bath at 23SOC The flask « thon />ftni^ . . 
powder extracted and sieved through a 1 4 mesh sieve and Ln mix Jitr 1 0 mLS"* '° ''^^ 
[031 1 J 2nd stage: 0.250 g otthe powder obtained in the first stage were wetted in a mortarwithO 5 ml of demineraii^ed 
water mixing the systemforcib.yforl.5 hours to homogeneously we, thepowder. The w^^^^ 
Ml^n conlZ^tr.T''; ' k'°"^' ^'^^^ ^^^S" a 14 mesh sieve and' mixed ?o , 0 r^i u2 
TJ^LL^^ " ^''•^^'^ ^ a'^h'^v^ concentration enhance- 

ment Suitableconcentratlon-enhancingpolymers include HPMCAS. CAT. CAP, HPMCP andHPMC Theconcent^aton 
of drug ,n a use environment from the resultant pharmaceutical composition can be measured as ouffln^sSrS 
canbe compared to a control composftion manufactured identical^ as above wfthout the co^^ttoniZS 

EXAMPLE 19 

• "bidecarenone is melted in a themiostatized vessel at 70»C. 1 .8 g lecithin (PhosphoBpon 100 Natter- 
^^n^U^JlT l^- '"^^'^ 3 bWWIIIed wLr heated to ^-C iTadded to "re 

?f™v^ r ?L "»''«^«<«~no"«- The warn, mixture is then subjected to high speed vo^exi^ (U tra 

Turrax) for 1 20 sec. The mixture is homogenized at 900 bar for 1 0 min in a high pressure homogenizer tyS ScS 

[03141 A concentration-enhancing polymer is then added in an amount effective to achieve concentration enhance- 
ment Suitableconcentration-enhan«nnn«iwma,»i«^i.^-Ljnw/N*o -^.^ wncBniiwion ennance- 

... ■ — #••——•••——>»— 1 !• wH^i v-ii) wnr-, nrivi^r* iuianr'MC I neconcentration 

cL be comn'^^rr """T T Phamiaceutical composition can be measured as out Jned ^^p^ ^ 

polUer ^ composrtion manufactured identically as above without the concentration-enhancing 



EXAIVIPLE 20 



[03151 3^0 g ubidecarenone is melted in a thermostatized vessel at 70«C. 1 .5 g lecithin (Phospholipon 100 Natter- 
mann) is added to the melt by sonication (Soniprep. MSE). 300 mg sodium glycocholate isdissotved in 95.2 g bidistiiled 
water, and the solution is heated to 70-C. The heated aqueous phase is added to the mix of lecithin in motten ubide- 
!f^nnT' ""^"'^ subjected to high speed vortexing (Ultra Turrax) for 120 sec. The mix is homogenized 

« Ho* K ' .J!"," to^ P"^"™ homogenizer type Microfluidizer (Microfluidics Corp.) which is immersed in a 

« water bath heated to 70'C then allowed to stand at room temperature for cooling. 

!^ concentration-enhancing polymer is then added In an amount effective to achieve concentration enhance- 
rnent Suitableconcentration-enhancing polymers include HPMCAS. CAT CAP HPMCP andHPMC. The concentration 
of drug in a use environment from the resultant pharmaceutical composition can be measured as outlined sup,^ This 
so po"ymer''°'"''*"*** *° * "manufactured identically as above without the concentration-enhancing 

EXAMPLE 21 



[0317] 3.0 g ubidecarenone is melted in a thermostatized vessel at 70»C. 1 .8 g lecithin (Phospholipon 1 00 Natter- 
mann) is added to the melt by sonication (Soniprep, MSE). 380 mg sodium glycocholate is dissolved in 94.8 g bidistiiled 
water, and the solution is heated to 70'C. The heated aqueous phase is added to the mix of lecithin in molten ubide- 
carenone. The wan-n mixture is then subjected to high speed vortexing (Ultra Turrax) for 120 sec. The mixture is ho- 
mogenized at 900 bar for 10 min In a high pressure homogenizer type MIcrofluidlzer (MIcronuidics Corp ) which is 
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immersed in a water bath heated to 7CPC then allowed to stand at room temperature for cooling. 
[031 8] A concentration-enhancing polymer is then added In an amount effective to achieve concentration enhance- 
ment. Suitableconcentration-enhancing polymers include HPMCAS. CAT, CAP. HPMCP and HPMC. The concentration 
of drug In a use environment from the resultant pharmaceutical composition can be measured as outlined supra. This 
5 can be compared to a control composition manufactured identically as above without the concentration-enhancing 
polymer 

EXAMPLE 22 

10 [031 9] 2.5 g ubidecarenone is melted in a themiostatized vessel at TO'C. 460 mg lecithin (Phospholipon 1 00, Nat- 
tennann) is added to the melt by sonlcation (Soniprep. MSE). 210 mg sodium glycocholate is dissolved in 46.8 g 
bidistilled water, and the solution is heated to ZO^'C. The heated aqueous phase is added to the mix of lecithin in molten 
ubidecarenone. Probe sonication (Soniprep. MSE) for 120 min at 70*C yields a fine mixture of ubidecarenone nano- 
particies. After cooling to room temperature evaporated water is substituted. The mixture is centrifuged at 4000 rpm 

IS in a laboratory centrifuge for 20 min to remove metal shed of the sonication probe. 

[0320] A concentration-enhancing polymer is then added in an amount effective to achieve concentration enhance- 
ment Sultableconcentratlon-enhancingpolymersincludeHPMCAS, CAT, CAP. HPMCP and HPMC. The concentration 
of drug In a use environment from the resultant phamiaceutlcal composition can be measured as outlined supra. This 
can be compared to a control composition manufactured identically as above without the concentration-enhancing 

^ polymer. 

Examples 23-29 

[0321] For Examples 23-29, a complex of ziprasidone mesylate and sutfobutyl ether cycfodextrin (SBECO) was 
2s fonmed, and the complex was mixed with various concentration-enhancing polymers. The dissolution performance of 
each complex/polymer mixture was evaluated in in vitro tests. 

[0322] The ziprasidone complex was fomned using the following procedure. Rrst, 1 .1374 g SBECO was dissolved 
in 3. 1 6 g water, by stirring in a 37**C temperature-controlled chamber for about 5 minutes. Next, 0.21 69 g of ziprasidone 
mesylate was added, and the solution was removed from the wamn chamber and stirred at ambient temperature for 
30 about 1 minute. The clear solution was frozen, and the water was removed by lyophilization to obtain a dry powder 
The complex contained 1 6.02 wt% ziprasidone mesylate, or 11 .74 wt% active drug. 

[0323] The dissolution of ziprasidone from the complex mixed with various concentration-enhancing polymers was 
evaluated in an /n vrtro dissolution test using a microcentrifuge method. A 6.13 mg sample of the ziprasidone complex 
was placed into a microcentrifuge tube with 0.061 mg (1 wt%), 0.307 mg (5 wt%), or 0.613 mg (10 wt%) of polymer. 

3S The polymer amounts are expressed as wt% based on the weight of the complex. Example 23 comprised a mixture 
of the complex with 1 wt% HPMCAS. MF grade (HPMCAS-MF, from Shin Etsu, Tokyo. Japan). Example 24 comprised 
a mixture of the complex with 5 wt% HPMCAS-MF. Example 25 comprised a mixture of the complex with 10 wt% 
HPMCAS-MF. Example 26 comprised a mixture of the complex with 1 wt% HPMCAS, HF grade (HPMCAS-HF, from 
Shin Etsu, Tokyo, Japan). Example 27 comprised a mixture of the complex with 1 wt% CAP (NF grade from Eastman 

^ Chemical Co., KIngsport, Tennessee). Example 28 comprised a mixture of the complex with 1 wt% carboxymethylethyl 
cellulose (CMEC) (Freund Industrial Co. Ltd., Tokyo, Japan). Example 29 comprised a mixture of the complex with 5 
wt% CMEC. Tests were performed in duplicate. The tubes were placed in a 37"C temperature-controlled chamber, 
and 1 .8 mL of 50 mM 4-morphoiinepropanesulfonic acid (MOPS) buffer with 150 mM NaCI (pH 7.4) was added. The 
samples were quickly mixed using a vortex mixer for about 60 seconds. The samples were centrifuged at 13,000 G at 
37**C for 1 minute. The resulting supernatant solution was then sampled and diluted 1 :4 (by volume) with methanol 
and then analyzed by hlgh«performance liquid chromatography (HPLC). A Phenomenex Ultracarb 5 OOS H PLC column 
was used with a mobile phase of 60 voi.% of 0.02 M KH2P04(pH 3.0), and 40 vol.% acetonitrile. UV detection was 
measured at 254 nm. The contents of the tubes were mixed on the vortex mixer and allowed to stand undisturi3ed at 
37**C until the next sample was taken. Samples were collected at 4, 10, 30, 60, and 90 minutes. For Control 1 (C1), 

so 6.13 mg of ziprasidone complex was tested without concentration-enhancing polymer in the test solution. ^Control 2 
(C2) consisted of 0.982 mg ziprasidone mesylate alone. The concentrations of drug obtained in these samples are 
shown below. 
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Table 1 





Example 


Time (min) 


Ziprasldone Concentration (p.g/mL) 


(mm p.g/mL) 


5 


23 

SBECD complex + 1 wt% 
HPMCAS-MF 


0 


0 


0 




4 


204 


400 






10 


68 


1300 


10 




30 


64 


2800 






60 


70 


4800 






90 


62 


6800 




24 

SBECD complex + 5 wt% 
HPMCAS-MF 


0 


A 

u 


0 


15 


4 


227 


500 






10 


172 


1 / QO 






30 


53 


3900 


20 




60 


29 


C< A A 

5 1 00 






90 


fin 


6300 




25 

SBECD complex -i- 10 wt% 
HPMCAS-MF 


0 


u 


0 




4 




500 


25 




10 


202 


i9UO 






30 


48 


>l v< AA 

4400 






60 




CTAA 

5700 


30 




90 


33 


6800 




26 


0 


A 
U 


0 




SBECD complex + 1 wt% 
HPMCAS-HF 


4 


A OA 


400 






10 


"7Q 




35 




30 




2200 






60 




3000 






90 


18 


OAAA 


40 


27 


0 


A 

U 


0 




SBECD complex + 1 wt% 
CAP 


4 


1 


>• AA 

40O 






10 


i 


4 v« AA 






30 


a& 




45 




60 


44 


C>1 AA 






90 


wO 


6900 




28 


0 


0 


0 


SO 


SBECD complex + 1 wt% " 
CMEC 


4 


236 


500 






10 


92 


1500 






30 


43 


2800 






60 


49 


4200 


55 




90 


47 


5600 



100 
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Table 1 (continued) 



Exanrtple 


Time (min) 


Ziprasidone Concentration Oig/mL) 


. AUC (min>g/mL) 


29 

SBECO complex -i- 5 wt% 
CM EC 


0 


0 


0 


4 


276 


600 


10 


174 


1900 




30 


46 


4100 




60 


41 


5400 




90 


46 


6700 


CI 

SBECD complex 


0 


0 


0 


4 


12 


0 




10 


10 


100 




30 


7 


300 




60 


6 


500 




90 


8 


700 


C2 

Ziprasidone 
Mesylate 


0 


0 


0 


4 


3 


0 


10 


1 


0 




30 


1 


0 




60 


1 


0 




90 


1 


100 



30 

Results from dissolution tests of Examples 23-29. and Controls CI and C2, are summarized in Table 2. 



Table 2 



Example 


Concentration 
Enhancing Polymer* 


Amount of Polymer 
(wt% of complex) 




AUC90 (min*p,g/mL) 


23 


HPMCAS-MF 


1 


204 


6800 


24 


HPMCAS-MF 


5 


227 


6300 


25 


HPMCAS-MF 


10 


254 


6800 


26 


HPMCAS-HF 


1 


194 


3600 


27 


CAP 


1 


196 


6900 


28 


CMEC 


1 


236 


5600 


29 


CMEC 


5 


276 


6700 


CI 

SBECO complex 


none 




12 


700 


C2 

ziprasidone 
mesylate 


none 




3 


100 



*Poiymer designations: HPMCAS = hydroxypropylmethyl oellulosa acetate succinate. CAP = ceQuloM acelata plithalato, CMEC 3 earfooxynwthyt- 
ethyl cellulose. 



[0324] As can be seen from the data in Table 2, the ziprasidone coinplex mixed with concentration-enhancing poly- 
mers provides C^^^^ values 1 6- to 23-fold that of the complex alone, and AUCgQ values 5- to 1 0-f old that of the complex 
alone. The dissolution perfomnance of the complex (CI) compared to drug alone (C2) shows that the complex is a 
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solubility-improved form. 
Examples 30-33 

[03251 For Examples 30-33. complexes of ziprasidone mesylate were formed with various cyclodextrins and the 
complexes were each mixed with 1 wt% HPMCAS-MF as the concentration-enhancing pofyrn^ THeT^o^^^^^^ 
formance of each complex/polymer mixture was evaluated in in vitro tests 

E?^^' t ]"^®i;P'^''^°"® complexes were fomied by mixing drug, cyclodextrin. and polymer together in a microcen- 
HPMrl^cf' ^1^^^""^^ cyclodextrin were chosen to yield a molar ratio of 1/1 Is drug/cJcTode^Sn 

nf n o«t '1'" "^^^'^^ ' '^'^ ^^^9^^ °' <^°^Pte^- e^^^P'e 30 composed a 

of 0.982 mg ziprasidone mesylate. 4.715 mg SBECD. and 0.057 mg HPMCAS-MF. Example 31 comprised a m Su e 
of 0.982 mg ziprasidone mesylate, 2.853 mg hydroxypropyl p^clodextrin (HPCD). and 0^38 mg HPMCAS MF E^ 
^ple 32 composed a mixture of 0.982 mg ziprasidone mesylate. 2.474 mg p^clodextrin. and 0.035 mg HPMCAs'-MF 

cisT SnTr7.T?^' ''^^^'"""^ Y.:yclodextrin. and 0.038 r^g 5pM 

oo^vm^r r^T l S ^<^^P"^^^ ^ ^'^"^^ Of Ziprasidone mesylate and SBECD without concentration-enhancing 
Solvme ' comprised a mixture of ziprasidone mesylate and HPCD without concentration-enhancing 

mi^T <P;^j^'°^®^"" rcyclodextrln complexes were not tested without concentration-enhancing polymer ) 
[032p The dissolution of ziprasidone from these complexes mixed with concentration-enhancing polymer was eval- 
uated using the in wYro dissolution test described in the Examples above, TTie results are shown in Table 3. 

Table 3 



Example 


Time (mins) 


Ziprasidone Concentration Oxg/mL) 


AUC (minVg/mL) 


30 

SBECO complex -i- 1 wt% 


0 


0 


0 


. HPMCAS-MF 


4 


167 


300 




10 


82 


1100 




30 


31 


2200 




60 


26 


3100 




90 


18 


3700 


31 

HPMCAS-MF 


0 


0 


0 


4 


52 


100 




10 


20 


300 




30 


35 


900 




60 


30 


1800 




90 


17 


2600 


32 


0 


0 


0 


p-CD complex + 1 wt% 
HPMCAS-MF 


4 


26 


100 




10 


34 


200 




30 


29 


900 




60 


36 


1800 




90 


17 


2600 


33 


0 


0 


0 


Y-CD complex + 1 wt% 
HPMCAS-MF 


4 


14 


0 




10 


4 


100 




30 


18 


300 




60 


10 


700 




90 


10 


1000 
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Table 3 (continued) 



Example 


Time (mins) 


Ziprasidone Concentration (ug/mL) 


AUG (mrn*jig/mL) 


C3 

SBECD comotex 


0 


0 


0 


4 


9 


0 


10 


11 


100 


30 


5 


200 


60 


10 


500 


90 


6 


700 


C4 

HPCO complex 


0 


0 


0 


4 


10 


0 


10 


6 


100 


30 


6 


100 


60 


. 16 


300 


90 


15 


1100 



Results from dissolution tests of Examples 30-33. and Controls C3 and C4, are summarized in Table 4. 



Table 4 



Example 


Cyctodextrin 


Oxg/mL) 


AUCeo 
(mIn'jigrtfnL) 


30 


SBECD 


167 


3700 


31 


HPCD 


52 


2600 


32 


P-CD 


36 


2600 


33 


rCD 


18 


1000 


C3 
no polymer 


SBECD 


11 


700 


C4 
no polymer 


HPCO 


16 


1100 



[0328] As can be seen from the data In Table 4, the ziprasidone SBECD complex mixed with concentration-enhancing 
polymer provides a Cn,axdo 15.2-fold that of Control C3. and an AUCgo 5.3-fold that of Control C3. The ziprasidone 
HPCD complex mixed with concentration -enhancing polymer provides a C^axso 3.3-fold that of Control C4, and an 
AUC90 2.4*fold that of Control C4. Examples 32 and 33 provided C^f^^^ values 12- and 6-fotd that of the drug alone 
(C2, Table 2). and AUCgo values 26- and lO-fold that of the drug alone. 

[0329] The invention has been described in detail with particular reference to particular embodiments thereof, but it 
will be understood that variations and modifications can be effected within the spirit and scope of the Invention. 



Claims 

1 . A composition comprising 

(a) a drug In a solubility-improved fonn which provides, when administered to a use environment, at least one 
of a dissolved drug concentration in said use environment that exceeds an equilibrium concentration of a 
lowest solubility form of said drug in said use environment and a dissolution rate that exceeds a dissolution 
rate of said lowest solubility form of said drug in said use environment; and 

(b) a concentration-enhancing polymer wherein said concentration-enhancing polymeria present in a sufficient 
amount so that said composition provides, after introduction into said use environment, a maximum concen- 
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tration of said drug i„ said use environment that Is at least 1.25-fold a maximum concentration of said dn.„ 
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said solubility-improved form alone 

f.™ i^^; f nanosuspension. a supercooled melt of drug, cyclodextrin/drug fomi, gelatin form. soS^I 
form, self-emulsifymg form, and three-phase dmg form. fi»«'igei 

2. A composition comprising 

if aM^^lVn '""'"'^■""T*'^ administered to a use environment, at least one 
lefs^uhiLT^ concentration .n said use environment that exceeds an equilibrium concentration of a 
rZ ^f ITI^ t"",°L^^'V~^ "^"^ environment and a dissolution rate that exceeds a dissolution 
rate of said lowest solubility form of said drug in said use environment- and 

rderJ.™olt«t.r " '"to said use environment, a dissolution area 

, ^""'^ 'or any period of at least 90 minutes between the time of Introduction 

r« r environment and about 270 minutes following Introduction Into the use environment that Is at least 
1 .25-fold the corresponding area under the curve provided by a control composition. 

wherein said control composition is an equivalent quantity of said drug in said solubility-Improved fom, alone 
^*«rJl «oJb.lity-«vroved drug fom, is selected from the group consisting of drSg In nanopaS.^ra.e7omi 
absorbed doig dmg in a nanoauspension. a supen:ooled melt of drug, cyclodextrin/drug fomi. gelatin fom,, softge 
fomi, self-emulsifying fomi. and three-phaee dnjg form. . i«.m, songei 

3. A composition comprising 

(a) a dmg in a solubility-improved fomi which provides, when administered into a use environment at least 
orje of a dissolved drug concentration in said use environment that exceeds an equilibrium concentration of 
a owest solubility form of said drug in said use environment and a dissolution rate that exceeds a dissolution 
rate of said lowest solubility forni of said drug in said use environment- and 

{b)aconcentration-enhancingpovmerwhereinsaidconcentration-enhancingpolymerispresentlnasufficlent 
amount so that said composition provides, afterlntroduction into said use environment, a relative bioavailabilitv 
u .a. io at Aoit , .25-foid ihai of a coniroi composition, wherein said control composition is an equivalent quantity 
of said dmg in said solubility-improved form alone; ^ y 

wherein said solubility-improved dmg fomi Is selected from the group consisting of dmg in microparticulate form 
dmg in nanoparticulate form, absorbed dmg. dmg in a nanosuspenslon, a supercooled melt of drug, cyclodextrin/ 
dmg fomi, softgel fomi. gelatin fomi. self-emulsifying form, and three-phase dmg form. 

drug foTO^'"*^ according to any of Claims 1 to 3 wherein said solubility-impioved dmg form is the cyclodextrin/ 

5. A composition according to any of Claims 1 to 3 wherein said dmg is 

[R-(R*S*)1.5-chloro-N-t2-hydroxy-3-{methoxymethylamlno}-3-oxo- 1 -(phenylmethyl)propyl-l H-lndole-2-car- 
boxamide; 5-chloro-1 H-lndole-2-carboxyllc acid Hi S)-ben2yl-(2R)-hydroxy-3-((3R.4S)-dlhydroxy-pyrrolldln-1 -yl-)- 
3-oxypropyl]-amide; ' ' 

[2R,4Sl-4-{(3.5-6»-trifluoromethyl-benzyl)-methoxycarbonyl-aminoJ-2-ethyl-6-trifluoromethyl-3.4-dihydro- 
2H-qujnoline-1-carboxylic acid ethyl ester; 

[2R.4SH-(acetyl-(3.5-Ws-trifluoromethyl-benzyl)-amino]-2-ethyl-6-trif!uoromethyl-3,4-d ihydro-2H-quino- 
line-1-carfooxylic acid, isopiopyl ester; 

[2R,4S]-4-[{3,5-6te-tril!uoromethyl-ben2yl)-methoxycarbonyl-amino]-2-ethyl-6-trtfluoromethyl-3.4-dihydro- 
2H-quinoline-1-carboxylic acid, isopropyl ester; or ziprasidone. 

A composition according to any of Claims 1 to 3 wherein said polymer Is hydroxypropyl methyl cellulose acetate 
succinate, hydroxypropyl methyl cellulose succinate, hydroxypropyl cellulose acetate succinate, hydroxyethyl me- 
thyl cellulose succinate, hydroxyethyl cellulose acetate succinate, hydroxypropyl methyl cellulose phthalate. hy- 
droxyethyl methyl cellulose acetate succinate, hydroxyethyl methyl cellulose acetate phthalate. carboxyethyl cel- 
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lulose. ethyl carboxymethyl cellulose, carboxymethyl cellulose, carboxymethyl ethyl cellulose, cellulose acetate 
phthalate. methyl cellulose acetate phthalate. ethyl cellulose acetate phthalate. hydroxypropyl cellulose acetate 
phthalate. hydroxypropyl methyl cellulose acetate phthalate. hydroxypropyl cellulose acetate phthalate succinate, 
hydroxypropyl methyl cellulose acetate succinate phthalate, hydroxypropyl methyl cellulose succinate phthalate, 

5 cellulose propionate phthalate, hydroxypropyl cellulose butyrate phthalate, cellulose acetate trimellitate, methyl 

cellulose acetate trimellitate, ethyl cellulose acetate trimellitate, hydroxypropyl cellulose acetate trimellitate, hy- 
droxypropyl methyl cellulose acetate trimellitate. hydroxypropyl cellulose acetate trimellitate succinate, cellulose 
propionate trimellitate, cellulose butyrate trimellitate. cellulose acetate terephthalate. cellulose acetate isophtha- 
late, cellulose acetate pyridlnedicarboxytate, salicylic acid cellulose acetate, hydroxypropyl salicylic acid cellulose 

10 acetate, ethyibenzoic acid cellulose acetate, hydroxypropyl ethylbenzoic acid cellulose acetate, ethyl phthalic acid 

cellulose acetate, ethyl nicotinic acid cellulose acetate, or ethyl picollnic acid cellulose acetate, or a neutralised 
form of any thereof. 

7. A composition according to any of Claims 1 to 3 wherein said polymer is hydroxypropyl methyl cellulose acetate, 
15 hydroxypropyl methyl cellulose, hydroxypropyl cellulose, methyl cellulose, hydroxyethyl methyl cellulose, hydrox- 

yethyi cellulose acetate, or hydroxyethyl ethyl cellulose. 

8. A composition according to any of Claims 1 to 3 wherein said polymer Is a carboxylic acld-functlonatlsed polymath- 
acrylate, a carboxylic acid-functionalised polyacrylate, an amine-functionallsed polyacrylate, an amine-fuctional- 

^ ised polyacrylate or polymethacrylate, a protein, or a carboxylic acid-functionallsed starch. 

9. A composition according to any of Claims 1 to 3 wherein said polymer is a vinyl polymer or copolymer having at 
least one substituent selected from the group comprising hydroxy!, aJkylacyloxy, and cyclicamido. a vinyl copolymer 
having at least one hydrophilic, hydroxyi-containing repeat unit and at least one hydrophobic, alky- or aryl-con- 

25 taining repeat unit, a polyvinyl alcohol having at least a portion of its repeat units in the unhydrotysed (vinyl acetate) 

form, a polyvinyl aicohol-polyvinyl acetate copolymer, a potyvlnytpyrroiidone, a polyethylene-polyvinyt alcohol co- 
polymer, or a polyoxyethylene-polyoxypropylene block copolymer. 

10. A composition according to any of Claims 1 to 3 wherein said polymer is hydroxypropyl methyl cellulose acetate 
30 succinate, hydroxypropyl methyl cellulose phthalate, cellulose acetate phthalate. cellulose acetate trimellitate. hy- 
droxypropyl methyl cellulose, hydroxypropyl cellulose, carboxymethyl ethyl cellulose, polyvinyl ateohols, polyvi- 
nylpyrrolidone, polyoxyethylene-polyoxypropylene block copolynners, or a blend of any thereof. 

11. A composition according to any of Claims 1 to 3 wherein said solubility-improved drug form is the cyclodextrin/ 
35 drug torn, said drug is ziprasidone, and said polymer is hydroxypropyl methyl cellulose acetate succinate, cellulose 

acetate phthalate, or carboxymethyl ethyl cellulose. 

12. A composition according to any of Claims 1 to 3 wherein the solubility-improved drug fomn comprises a CETP 
inhibitor or a CCR1 inhibttor. 



40 



13. A composition according to any of Claims 1 to 12 for use as a medicament. 



14. The use of a drug in a solubility-improved forni which provides, when administered to a use environment, at least 
one of a dissolved drug concentration in said use environment that exceeds an equilibrium concentration of a 

45 lowest solubility fonn of said drug in said use environment and a dissolution rate that exceeds a dissolution rate 

of said lowest solubility form of said drug in said use environment, for the nnanufacture of a medicament combined 
with a concentration-enhancing polymer for the treatment of a condition for which is required a maximum concen- 
tration of S€Ud drug in satd use environment that is at least 1 .25-fold a maximum concentration of said drug provided 
by a control composition, wherein said control composition is an equivalent quantity of said drug in said solubtlity- 

50 improved form alone. 

15. The use of a drug in a solubility-improved form which provides, when administered to a use environment, at least 
one of a dissolved drug concentration in said use environment that exceeds an equilibrium concentration of a 
lowest solubility fomn of said drug in said use environment and a dissolution rate that exceeds a dissolution rate 

55 of said lowest solubility form of said drug in said use environment, for the manufacture of a medicament combined 

with a concentration-enhancing polymer for the treatment of a condition for which is required a dissolution area 
under the concentration versus time curve for any period of at least 90 minutes between the time of introduction 
into the use environment and about 270 minutes following introduction into the use environment that is at least 
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coTCsponding area under the curve provided by a control composition, wherein said control comoo- 
sition IS an equivalent quantity of said drug in said solubility-improved fom, atone. 

2t TJ1,L1^1\^ solubility-improved form which provides, when administered to a use environment, at least 
fLfln^lT ? <=°"';«"«^3tion in said use environment that exceeds an equ«bfium concentration of a 
lowest solubility form of said drug .n said use environment and a dissolution rate that exceeds a dissolution rate 
of said lowest solubility fomn of said drug in said use emrironment. for the manufacture of a medicament combined 
a "ncentration-enhandng polymer for the treatment of a condition for which is required a relative bioavaila- 

nl^nrr," VT ^ ^'"P^^WO". ^^^rein said control composition is an equfvatent 

quantity of said drug in said solubility-improved form alone. fa., equivalent 

Inl TfJ '"i"!!".^ solubility-improved fom, which provides, when administered to a use environment, at least 
^nJlfaST^ ? concentration in said use environment that exceeds an equilibrium concentration of a 
lowest solubiirty form of said drug in said use environment and a dissolution rate that exceeds a dissolution rate 
of said lowest solubility fomn of said drug in said use envimnment. for the manufacture of a medicament for the 
^T^'fT'"" ^ m^mum concentration of sa.d drug in said use environment that 

Is at least 1 .25-fold a maximum concentration of said dmg provided by a control composition, wherein said control 
composition e an equivalent quantity of said drug in said solubility-improved form alone, for administration to 
patients concomitantly receiving a concentration-enhancing polymer. 

18. The use of a drug in a solubility-improved fonn which provides, when administered to a use environment at least 
one of a dissolved dmg concentration in said use environment that exceeds an equilibrium concentration of a 
lowest solubility fonn of said drug in said use environment and a dissolution rate that exceeds a dissolution rate 
of said lowest solubility forni of said drug in said use environment, in the manufacture of a medicament for the 
treatment of a condition for which is required a dissolution area under the concentraUon versus trne curve for any 
period of at least 90 minutes between the time of introduction into the use environment and about 270 minutes 
following introduction into the use environment that is at least 1 .25-fold the corresponding area under the curve 
provided by a control composition, wherein said control composition is an equivalent quantity of said dmg in said 
so ubility-impfoved forni alone, for administration to patients concomitantly receiving a concentration-enhancing 
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The use of a dmg in a solubility-improved form which provides, when administered to a use environment, at least 

one of a dissolved dmg concentration in said use envirnnrnont rha» exceeds sr. e^iJilibriL-m csncsr.tra'i ' - 

lowest solubility form of said dmg in said use environment and a dissoiirtfoVraiie'that'ex^ds^a rate 
of said lowest solubility fomi of said dmg in said use environment, in the manufacture of a medicament for the 
treatment of a condition for which is required a relative bioavailability that is at least 1.25-fold that of a control 
composition, wherein said control composition is an equivalent quantity of said dmg in said solubility-improved 
fomi alone, for administration to patients concomitantly receiving a concentration-enhancing polymer. 
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